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BULK STORAGE 
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The first 1,000 ton liquid methane tank to be used in this country, insulated 
and double skinned storage spheres and tanks for liquid oxygen and liquid 
nitrogen, are examples of the experience and skill of Whessoe in designing 
and building large tanks or vessels for the bulk storage of liquid gases at 
extremely low temperatures. 

If you have a project which requires the low temperature storage of 
gases in bulk, consult Whessoe. 


| 
WHESSOE | | 


DESIGNERS AND FABRICATORS OF CHEMICAL & ALLIED PLANT 
WHESSOE LIMITED - DARLINGTON and LONDON - Tel: Darlington 5315 - ABBey 388! 


CHWR/W/132 
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No. 4 in a series of original paintings specially commissioned 
from Robert Johnston, R.I., S.M.A., to illustrate the productive capacity 
of Davy-United for metal works plant. This painting gives 
a typical impression of part of the heavy machining section of Darnall Works, 
in which single pieces up to 170 tons in weight are handled 
and tooled as everyday jobs. 


ROLLING MILLS 
FORGING PRESSES 


Sheffield METAL WORKS PLANT 


Middlesbrough 
Glasgow 


297/DUC 
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The illustrations are of a Reversing regenerative type 


We specialise in the design and construction of : ; 
fs sf f hot raw producer gas fired forge furnace, serving the 


Open Hearth Furnaces - Soaking Pits of all types 


Continuous Multi-zone Bloom and Slab Re-heating 4,000 ton press in the Atlas Works of Thomas Firth & 
Furnaces - Continuous Bogie type Ingot and Slab ag 
Heating Furnaces - Furnaces for Aluminium Melting, John Brown Limited, Sheffield. This Furnace provides 
Coil Annealing and Slab Re-heating - Forge and Heat R . : 
Treatment Furnaces - Stress Relieving Furnaces even and accurate efficient heating of 85 ton ingots for 
Shipyard Plate and Bar Furnaces - Modern Lime , : 

the production of large forgings. 


Burning Kilns. 


PRIEST PRIEST FURNACES LIMITED : LONGLANDS © MIDDLESBROUGH 


also at TELEGRAPH BUILDINGS HIGH STREET SHEFFIELD 


SCN A ree 


The last word in 
Furnace design 
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Axial type blast furnaces 


London Office: Escher Wyss Ltd., Terminal House, Grosvenor Gdns., London S.W.1, Phone Sloane 8101 


Escher Wyss Ltd, Zurich (Switzerland) 
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THE SAVERY PUMP 
AND MOTOR UNIT 


Adjustable volume type. 
A fixed volume version is also supplied. 














The whole range of Savery 
Fumps is British made throughout. 

Let us know your requirements; 
our technical experts will be happy 
to make recommendations. 


—_ 
- 
_ 
Savery Hydraulic pumps are consis- 





tently smooth and precise in operation 
at pressures up to 1,500 p.s.i., and 
running speeds as low as 20 r.p.m. The 
Savery Annular Piston oil pump is cap- 
able of infinite variation between zero and 


maximum volume. 


THOMAS SAVERY PUMPS LTD., sBracesrince st, BIRMINGHAM 6. ast. 1316/7. 





FIELEY a. PROPANE/BUTANE 


' a ee 
lighting eee Kerosene/ Paraffin 




















The choice is yours ! 


There has always been, and always will be, a wide range of TILLEY lamps and 
heaters for every purpose—all operating on the famous Tilley Kerosene /paraffin 
pressure principle. Now, by popular demand and in co-operation with users, 
we offer an equally varied range ALL operating on Butane/Propane Gas. 


TILLEY has a lamp for your job—the choice is yours! 


Illustrated is the TILLEY L.P. Gas Floodlight Model BT.25. It gives a 10,000 mean 
reflected candle power light and is supplied with turntable base for user’s own mounting. 
Tripod stand (max. ht. 8ft.) or tall stand (max. ht. 16 ft.) with complete control from 


ground level are available as extras. 


atemesso eve) I I TE, 1, 


Please write for illustrated leaflets to Dept. E.G.5. ropane k 
eros 

THE TILLEY LAMP COMPANY LIMITED, tes heise ene 

7072, JERMYN STREET, LONDON, S.W. | 
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EDUCATIONAL 


EXPERT TRAINING BY POST, all branches 

Guaranteed coac . Professional 
Exams.—Write for FREE book: IN ee 
CORRESPONDENCE SCHOOLS, INTERTEXT 
HOUSE, a ROAD (DEPT. oY 
LONDON, 8.W.1 @771 


COVENTRY TECHNICAL COLLEGE 
COURSE ON “ METALLURGICAL 
FAILURES IN MECHANICAL PARTS” 


A short course intended for Metallurgists and | 


Engineers will be held on Thursday and Friday, 
18th and 19th February, 1960. Course fee: 1 guinea. 

Particulars and application forms from HEAD 
OF CHEMISTRY DEPARTMENT. 


CITY AND COUNTY OF BRISTOL 


EDUCATION COMMITTEE 
THE OF TECHNOLOGY 
A SHORT COURSE of lectures will be held at 
the College on Friday/Saturday, 5th/6th February, 
1960, dealing with 

THE APPLICATIONS OF 

PHOTOELASTICITY TO ENGINEERING 
PROBLEMS 


COLLEGE 


Enrolment fee: £2 2s. Od. 
Leaflets from ORGANISER OF SHORT 
COURSES, COLLEGE OF TECHNOLOGY, 
ASHLEY DOWN, BRISTOL, 7 A 9383 


A 978 | 





THE UNIVERSITY OF 
SOUTHAMPTON 


DEPARTMENTS OF CIVIL AND 
MECHANICAL ENGINEERING 
STRUCTURAL PROBLEMS IN 
NUCLEAR REACTOR 
ENGINEERING 
A residential course will be given in the 
Engineering Laboratory from April 4th to 

Sth, 1960. 

The course is intended to introduce engi- 
neers to the structural problems encountered 
in the design of nuclear power reactors. 

It will begin with a broad outline of 
modern methods of analysing statically 
indeterminate structures and proceed to an 
examination of the state of stress in struc- 
tural components of a reactor subjected to 
loading and thermal effects. Both the 
elastic and plastic states will be considered, 
as will the application of electronic digital 
computers to the analyses 

The course will also deal with the effect 
of radiation on engineering materials and 
with constructional techniques in so far as 
they affect design. 

The lectures will be given by specialists 
invited from industry aad the universities. 

The fee for the course, including accommo- 
dation and all meals, will be £20. 

Enquiries should be addressed to Dr. J. R. 
Rydzewski (Organising Secretary). A973 











CONSULTANTS & 
EXPERIMENTAL 
WORK 








PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1. 
CAN 4244/5/6 


“ Wilmaket, Nordo, London”’ 


Telegrams : 
G 873 






TENDERS 








MUDI RIVER WATER BOARD, NYASALAND 


NOTICE TO CONTRACTORS 

TENDERS are invited from manufacturers for the 

supp delivery and _ erection of ATER 
TREATMENT PLANT in the BLANTYRE 

DISTRICT of NYASALAND for CONTRACT 

NO. 5 of the WALKER’S FERRY SCHEME. 
The Contract includes for the supply, delivery and 

erection of equipment for:— 

| (i) sedimentation and clarification tanks; 

| (ii) chemical mixing and feeding; 

| 





(iii) sand filters; 
(iv) filter cleaning; | 
(v) sterilisation of the treated water; 
and other ancillary equipment described in the 
documents for purifying two million gallons a day 
of raw water from the Shire River at Walker’s 
| Ferry and rendering it fit for domestic and other use. | 

All conerete and building work will be carried out | 

| under a separate contract. 

Tender documents in duplicate may be obtained | 
from the CONSULTING ENGINEERS, MESSRS. 
SCOTT & WILSON, KIRKPATRICK & PART- 
NERS, P.O. BOX 154, BLANTYRE, NYASALAND, 
or 47, VICTORIA STREET, LONDON, 8.W.1, 

| ENGLAND, on or about the Ist January, 1960, on 
payment of a deposit of ten pounds sterling in the 
form of a Banker's draft only, in favour of the Mudi 
River Water Board. This amount will be refunded 
on receipt of a bona fide tender or the return of all 
contract documents. | 
Tenders in sealed packages endorsed in accordance | 
with the instructions contained in the documents | 
must reach the Chairman of the Mudi River Water 
Board, P.O. Box 369, Limbe, Nyasaland, not later 
than 1400 hours G.M.T. on Tuesday the 8th March, 
1960. Tenders will be opened in public in the} 
Board Room of the Mudi River Water Board at 
that time. 
The Mudi River Water Board does not bind itself 
to accept the lowest or any tender. 
ALEXANDER MILLAR, A.M.L.C.E., 
M.I.Mun.E., "LW. 
Engineer Manager. 
MUDI RIVER WATER BOARD, 
P.O. BOX 369 
| LIMBE, NY ASALAND. 
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FOR SALE 
OR HIRE 





| JOHN HANDS STYLE SCG NO. 8 SIZE 
DOUBLE GEARED DOUBLE SIDED 
POWER PRESS, with cast steel body. Arranged 
motor drive for 400-440/3/50. Pressure exerted 
approximately 400 tons. Stroke sin. Between 
uprights 26 in. Bed 24 in. by 26 in. Treadle 
operated clutch. Weight approximately 10 tons. 
NIAGARA POWER OPERATED GEARED 
BENDING ROLLER, mounted on fabricated 


steel stand. Arranged motor drive for 400- 
440/3/50. Capacity mild steel 16 s.w.g. Length 
of rolls 49 in. Diameter of rolls 24 in. Weight 


approximately 7 cwt. 

FOUR BLACKBURN & CRAWSHAW 
POWER OPERATED GEARED ROTARY 
SHEARING MACHINES. Capacity 4 in. 
thick. Depth of gap to gauge 20} in, Cutters 
diameter by thickness, 54 in. by # in. Cutting 
speed 51 ft. 6 a per minute. Arranged motor 
drive for 400/3 

NEW MUBEA ALL STEEL CONSTRUCTION 
BAR AND ANGLE EA 


Arranged 
motor drive for 400/3/50. Fitted with an electro- 
magnetic clutch and brake. Capacity: round 


bars 2 in.; square bars 2 in.; flat iron 10 in. by 
2 in., 53 in. by 1 in.; angles up to 4 in. by 4 in., 
5 in. by 0.425 in.; tee iron 5 in.; beams 6 in.; 
channels 6 in.; length ennens 125 in. Approx- 
imate net weight 4400 
NEW BESCO OWER OPERATED DOUBLE 
GEARED SWING BEAM ANGLE BENDING 
MACHINE. Undercrank type Arranged 
motor drive for 380-420/3/50. Smallest trunk 
that can be formed over beam 36 in. long by 12 ~ 
square. Capacity, mild steel 4 ft. by & 
Stroke 2} in. Treadle operated clutch. Weight 
EW. BEsco 3 tons. 
co Obst. R 72 IN. BY } IN. 
OWER GUILLOTINE. Arranged Motor 
ee for 400-440/3/ 50. Depth ofgap6in. Approx- 


imate weight 12}; tons. 
| BENNIE SWING BEAM UNIVERSAL 
| FOLDING, ROUNDING AND BOX 


FORMING MACHINE. Capable of flanging 
or folding mild steel plates up to 12 ft. wide by 
+ in. thick. Approximate weight 14 tons. 
Photographs of the above are available. 
Very favourable Hire Purchase Terms can be 


obtained. 
MACHINE AND USED. 


TOOLS, NEW 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


| 359-361, EUSTON fe. 
| LONDON, N.W.1 
Telephone: “ pg 4681-3771. 


at 
LANSDOWNE HOUSE, 41, 











WATER STREET, 
BIRMINGHAM 3 
| Telephone: Central 7606-8 G 875 | 
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SALE AND VALUATIONS 





ADVERTISEMENT RATES 
TRADE AND TECHNICAL SECTION 


AGENCIES - ANNOUNCEMENTS - BUSINESS OPPORTUNITIES - 
EDUCATIONAL - 
PATENTS - 
TENDERS - 


4s. per line (minimum charge I6s.) single column incl. rate 48s.—I line 


Lines average 6 words—/2 lines to the inch, 
SERIES DISCOUNT—S per cent. on 6 insertions, 10 per cent. on 13, 15 per cent. on 26 
DISPLAY AND ILLUSTRATED layouts are accepted 
COPY DATE—first post Monday 


REDUCED RATES for quarter, half and full pages—apply to “‘ Engineering" Dept. C. A. for full 
information, and details of advertisements layout service. 
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EXPERIMENTAL WORK 
PUBLICATIONS 

TO LET - WANTED 








Box number: 2s. 











SPECIAL OFFER 


ELECTRIC OVERHEAD TRAVELLING CRANES 
MODERN DESIGN HEAVY DUTY TYPE 
CAB CONTROL, SUPPLY 400-440/3/50 
5 tons capacity, 55 ft. 3 in. span, by 
CRAVEN BROS. Hoisting 60 f.p.m., 
cross travel 100 f.p.m., long. travel 
100 f.p.m. Lift 25 ft. (Two available.) 

5 tons capacity, 47 ft. 1 in. span, by 
CRAVEN BROS. Hoisting 60 f.p.m., 
cross travel 100 f.p.m., long. travel 
100 f.p.m. Lift 25 ft. 
5 tons capacity, 48 ft. span, by ANDER- 
SON GRICE. Hoisting 50 f.p.m., cross 
travel 100 f.p.m., long. travel 300 f.p.m. 
Lift 26 ft. (Two available.) 
5 tons capacity, 58 ft. 3 in, by SIR 
WILLIAM ARROL. Hoisting 35 f.p,m., 
cross travel 100 f.p.m., long. travel 250 f.p.m. 
Lift 32 ft. 6 in. 

GEORGE COHEN 

SONS & CO., LTD 
600 WOOD LANE, LONDON, W.12 
Tel.: She ~pherds Bush 2070 


B7 











ABERDEEN HARBOUR COMMISSIONERS 

The Commissioners offer FOR SALE 
TWO DIESEL-ELECTRIC MOBILE TOWER 
CRANES which are surplus to their requirements. 
The cranes are capable of handling 2 tons at 50 ft. 
radius, 3 tons at 40 ft. radius and 4 tons at 30 ft. 
radius on single rope, hook or 2-rope grab at hoist 
speeds up to 240 ft. per minute, and 8 tons at 15 ft. 
with double block. The cranes are extremely 
versatile for cargo work and incorporate provision 
for straight line transporting as well as slewing and 
derricking. 

Further particulars can be obtained from the 
undersigned with whom tenders should be lodged in 
a sealed envelope endorsed ** Diesel-Electric Cranes ” 
not later than 22nd February, 1960. 

JOHN ANDERSON, 


Harbour Engineer. 
15 REGENT QUAY 
ABERDEEN. B6 


NEW RUSHWORTH 38it. 
Press Brake. 

T. & C. 1573B 130-ton Press, 18 in. stroke, bed 
24 in. by 26 in. 

T. & C. 1562 200-ton Press, 36 in. stroke, bed 
24 in. by 224 in. 

NEW GOSMETA 0/F incl. 
Presses, adjustable stroke. 

NEW TRIUMPH &§ ft. by } in. Guillotine. 


THOS. W. WARD LTD., 


by 4 in Mechanical 


30-ton 100 U/G 





ALBION WORKS - - SHEFFIELD 
Phone: 26311 - . - ‘Grams: “* Forward” 
Remember — Ward’s might have it/ 
G 60 | 
FOR SALE 


BILLETER OPEN SIDED HYDRAULIC 
SLIDEWAY GRINDER; table 9ft. 8in. 
by 2 ft. 3in.; twin grinding heads; 
rapid traverses; push button control. 


F. J. EDWARDS LTD., 
359-361 Euston Road, 


London, N.W.! 


EUSton 4681 and 3771 A 976 











| LATTICE STEEL ERECTION MASTS (light 
| and heavy), 30 ft. to 150 ft. , for immediate hire. 
—BBLLMAN’S, 21, HOBART HOU SE, GROS- 
VENOR PLACE, 8.W.1 G72 





WANTED 





STEEL, ALUMINIUM, 
AND OFFCUT, 

quantities. Cash pa 
41, LOUDOUN ROA 


a, 
10 to 24G. Small or y 
nt.—DYAS & FOWLE. 

» N.W.8. MAI. 2711, 5477, 
G 663 


SHEET 


WANTED 


10-TON SECONDHAND DIESEL CRANE 
on own chassis or lorry mounted. Would prefer 
Jones or Coles crane. 
condition.— Offers 
ENGINEERING. 


Crane must be in first-class 


to BOX A982, Offices of 


PATENTS 





THE PROPRIETORS OF PATENT NO. 
761650, for “CLOSURE DEVICE,” desire to 
secure commercial exploitation by Licence in the 
UnitedIK ingdom.— Replies to Haseltine Lake & Co. 
28, SOUT AMPTON. BU ILDINGS, CHANCERY 
LANE, LONDON, W.C.2. $9 


THE PROPRIETOR OF PATENT NOC. 737348, 
for “ IMPROVEMENTS -. OR RELATING TO 
MORTAR PROJECTILE desires to secure 
commercial exploitation ~y we. or otherwise in 
the United Kingdom.—Replies to Haseltine Lake and 
Co., 28, 8O0U 7 tl —, CHAN- 
CERY LANE, LONDON, 0.2. B16 


THE PROPRIETOR OF PATENT NO. 737349, 
for “‘ IMPROVEMENTS IN OR RELATING TO 
PROJECTILES FOR MORTARS,” desires to secure 
commercial Me pag see by Licence or otherwise 
in the Uni dom.—Replies to Haseltine 
Lake & Co., 28, SOUTHAMPTON BUILDINGS, 
CHANCERY LANE, LONDON, W.C.2, Ble 











AGENCIES 


-- 


| 


NORTH 
ORGANISATION ha 
Shipbuilders. 


OF ENGLAND SALES 
good connections with 

ers, ine E , Steel Manufac- 

| turers, Chemical Industry and Collieries 

| FIRST CLASS AGENCIES for Heavy Engineer- 

| ing Materials and pment. Manufacturers who 


| age interested sho sooty to BOX G 831, Offices 
give scrious 





of ENGINEERING, when advertiser will 
| consideration to their offers. 
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TRADE AND pererecnsn he 











CAPACITY | m FACTORIES 
AVAILABLE | TO LET 


CAMBERLEY, SURREY 


PICKLING PLANT LIGHT INDUSTRIAL FACTORY SITES TO 
CAPACITY 2 to 10,000 aq. ft. per week, now | LET. Approx. j-acre each site. Rent £280 per 
the pickling and painting 














Have You Interests in Scotland ? 
of industrial | annum on 25 or 50 year Leases. Main water, 


plea akon forgings, steelwork, etc., in | electricity ami sewerage available.—A ply | 
in etmosphere oo controlled workshop. BUCKLAND & SONS, 26 § MACKE zie TREET, 
ae eS _—— 2 can be — SLOUGH. el.: 21307/8 A 985 | 
ee special painting ‘ requirements “could be 
ThE 6 EAL ELECTRIC 00. LTD., 
@ CHALMERS ENG. WORKS, BRITH, WORK WANTED | 
| | 
Le 8) | 


PRATCHITT BROTHERS, LTD., DENTON 


| 

CAPACITY FOR LIGHT ALLOY AND/|IBON WORKS, CARLISLE, having well equipped 
STEEL FABRICATIONS — Welded — Riveted engineering shope and iron foundry. 
Machined — Metal Sprayed — Painted. Latest Inert |‘NVITE ENQUIRIES FO G NERAL 
Ges Welding t.—SUNSPRING, LTD., ENGINEERING STRUCTURAL 
OXFORD ROAD GUISELEY, NR. LEEDS. TEWORK, from firms wishing to have Plame 
5 

| 

| 

| 

| 


me 





a 








TEL.: GUISELEY 369 A 860 soy teh ~ by Fe cations. 








Scotland’s foremost survey of trade and industry 


will be published mid-January ORDER NOW 


SPECIAL 


The Glasgow Herald Trade Review should be read, 
and retained for reference, by everyone with in- 
terests in Scotland, 


MENG sia 
PROTOTYPES 


EXPERIMENTAL 








specialist articles by distinguished contributors and 
staff writers. 


Postage—Home 1/3d 






PRICE 2/6 Abroad 1/2d 





| 
| 
| 
It surveys the entire Scottish economy and contains | 
| 
| 











| 
| 
| The Glasgow Herald Trade Review 65 Buchanan Street Glasgow C.1 


| 











DESIGNED AND MADE TO ORDER 











MACHINING FOR THE TRADE 


se eseeescessscscceseseccccssesesssseess. 


"GEORGE WAILES |. - 
& Co. Ltd. Z F 7 
Established 1855 


382-8 EUSTON RD., LONDON, N.W.|! 


Telephone : EUSton 3176 














SESE 





PRESSES REESE EEE: 

















qualified engineers and scientists: 









FARNBORO’ 





The most reliable 
Published by ENGINEERING “qualified engineers and scientists: analysed by profession and accurate 
' as ‘ Letethvetl f the diff : Engine Indicator 
and industry”: a chart showing the distribution of the different types of professional | in the World. The Diaphragm 


Pick-ups which are now 
available have increased accuracy « 
at all engine speeds. The large scale, self-calibrated diagram is 
available immediately for examination—no photography being 
necessary. Facilities can now be provided for very low pressure 
work, 


number of engineers and scientists of all types employed in these and other industries. p 0 3 RB | F Mi Cc | N N F G L T f) 


analysed by profession and industry Nautical & Engineering Instruments 


Copies of this chart are supplied gratis by ENcrveeRinc, 36 Bedford Street, London, | BROOMLOAN ROAD, GLASGOW, S.W.1 
W.C.2. Telephone: Temple Bar 3663. A »t London-Liverpoo!l-South Shields 


engineers and scientists in the British manufacturing industries, building and contracting 
and in industrial research associations. It can been from this chart, for example, how 


many electrical engineers are employed in constructional engineering, chemicals and 





allied trades, the manufacture and repair of aircraft—the chart also shows the total 
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aro THUS 


For details of our complete range of automatic transmissions, gearboxes, Torque 
Converters, automatic clutches etc. 


All highly suitable for most automatic applications. 


Contact the transmission specialists 


SELF-CHANGING GEARS LTD 


MAKERS AND PATENTEES OF WILSON GEARBOXES 
és LYTHALLS LANE =: COVENTRY : ENGLAND 
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Repaired under 
the Barimar 
Money-Back 
Guarantee. 


Barimar’s *Flying Welders” 
* || for Exeeptional Emergeney Jobs 


‘‘ BARIMAR”’ and ‘‘Scientific Welding’’ are Interchangeable Terms 
q Familiar to Engineers and Industrialists throughout the Land 


Some brief notes of guaranteed jobs carried out ‘on the spot”’ by the Barimar “ Flying 
Squad”’ Repair Shops. They tell of Resource, Rapidity and the Saving of Time and Money. 


Europe’s Mightiest Oven . . 3 Thousands of Pounds Saved . 
The Contractors were under a “ time penalty” if this The 15-ton bend of a 1,000-ton hydraulic press (producing electric cable) 
giant oven was not operating on time. Barimar “ Flying split completely in half, holding up contracts threatening a loss of thousands 
Squad ” saved the day, welding hundreds of feet of seam of pounds. A Barimar “ Flying Squad” worked day and night till the 
in inner casting, with 800 rivet heads and several cast job was finished, leaving the damaged part 25 per cent. stronger than new. 
iron plates welded to steel casing. A “rush job” but Press has since been working splendidly. 


perfect to the last rivet. 
: P Sailed as Scheduled . . . 
geo ee ee A South American cargo steamer in Surrey Docks, held 
which carried the knife up by a fractured stuffing box in the marine engine, 
was broken away avoided heavy dock dues and penalties by calling a 
- Barimar “ Flying Squad "’ which completed a guaranteed 
repair in record time. 


































Giant Stone Crusher at Mountain Top d to Service 
The largest Granite Crusher in "Great Britain had 
broken down. It was at the top of a 1,500 ft. mountain 
in North Wales. Work came to a standstill, so Barimar 
was sent for. Barimar guaranteed to repair and 
strengthen the side member in situ. A “ Flying 
Squad ” of Barimar welders left immediately. Working 
practically day and night, the job was finished within 
the contract time of six weeks. Then the Crusher 
resumed work—24 hours a day—to catch up arrears. 
Truly a magnificent test for this Barimar Record 
Repair. 











Barimar Scientific 
Welding ensured a 
first-class repair. 
The owners were 
delighted with this job. 
Five Days versus Three Months . 
The main journal of a 30-ton ‘Crankshaft, 12 ins. A Split Shearing Machine . 
diameter, was broken. A mew one was impossible Engaged on work both urgent “and vital, this metal-cutting machine, in 
under three months. A Barimar “ Flying Squad” South Wales, split in several places under the strain. A Barimar 
hurried to the North of England, making a perfect “ Flying Squad” produced a Guaranteed Repair with record speed. 
repair in five days. Complimented by the owners on its perfection and expedition. 


Breakdown Sunday—-Ready Monday . . . ; : ‘ : 
Without dismantling the engine of one of Britain’s largest tractors, a Barimar “ Flying Squad” in Essex repaired a sump under 


difficult conditions, welding the drawbar lug at the same time. Repaired on Sunday, the tractor was at work next morning. 


REPAIRS, large or smail—in all metals—carried out in Barimar factories, are GUARANTEED repairs-—dlasting and dependable. 
CONSULT BARIMAR FIRST in ALL welding repairs—it’s cheapest, the quickest and the most dependable. Telephone Barimar for 
they will advise you. BROKEN PARTS—Deliver or consign transportable parts to Barimar, first removing all fittings. Dispatch 
CARRIAGE PAID with sender's name and address on labels. Send advice and instructions by post. 


Barimar House, Telephones: 

RIM 22- 24, Peterborough Road, ren 2147-2148. (Night) 2148 
Telegrams: 

FULHAM, LONDON, S.W.6 “ Bariquamar, Walgreen, London.” 


NEWCASTLE UPON TYNE, |: 64-66 The Close. Telephone: 21055. 


BARIMAR 
AW Branch Addresses: ®IRMINGHAM, 12: 116-117, Charles iis Street. Telephone: Midland 2696. Gi ASGOW, C.2: 134, West George Lane. Telephone: Central 4709. 
BARIMAR— The World’s Scientific Welding Engineers 


This repair called for 
precise and accurate 
welding. 
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...Ofallkinds. Steel Bridges, piers and jetties, power stations and industrial 
works, factories, flats and offices, warehouses and storage depots, cinemas, 
radio masts and marine steelwork—all over the world. 

A jetty at Penang and the Gaumont cinema at Chelsea, the British Industries 
Pavilion at Brussels and a block of flats on the Bayswater Road—they are 
all just a part of the story of the contribution to progress made by one of 
Britain’s most modern engineering organizations .. . 


Horseley Piggott Limited, Fg 
Tipton, Staffs. She 
Mechans Limited, Glasgow. 
Carter Horseley (Engineers) R 
Limited, 
Sheffield, Waddon, Newcastle, a 
Liverpool and Tipton. FOU 

















LEADING ® HIGH QUALITY PRECISION MACHINING 


INDUSTRIAL 
MANUFACTURER 


® RELIABLE DELIVERY 
© A.I.D. AND A.R.B. APPROVED 


Recent expansion of the Precision Engineering Department of Tecalemit Ltd. 
has made additional capacity available for sub-contract machining and series 


a 
off p rs $ pec i al manufacture. Tecalemit engineers are experienced in the development of techniques 


for the pilot production of components on aviation, projectile, atomic energy, marine 
and industrial projects. 


a a ss 
faci } I t { es to The most stringent specifications are commonplace in the Department’s work. They 


specialise in the production of machined and finished components and assemblies—such 
as special hydraulic test rigs—to the most exacting requirements. 


a 
E n £1 n e e rs Complete design and manufacture of unit assemblies to customer’s sketches or detailed 


specifications can also be undertaken. 


If you would like to know more about Tecalemit special facilities, then write or telephone 
now. Technical representatives are available for discussions in any part of the country. 


ae PRECISION ENGINEERING DEPARTMENT, 


PLYMOUTH, DEVON. 


TeEcALEmMIr 7" 


LIMITED Telex : Plymouth 45-145 
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NORRIS BROS. LTD. 


DESIGN, DETAILING 
i:DEVELOPMENT 
All pA 


TECHNICAL 
INVESTIGATIONS 
& REPORTS, 





STRESS ANALYSIS, 
MODEL MAKING 


The conception, design and development 
of CAMPBELL’S “BLUEBIRD” was 
a special project undertaken by us. 


ACCURATE AND 
CONSTANT MESH 


53 VICTORIA STREET S.W 1 
TEL. ABBEY 6132 





IN ALL STRENGTHS 


For all 
types of 
BOLTS 
NUTS 

AY HT a AY 
and 
STUDS... 


IN ANY COMMERCIAL 
METAL 


FOR ALL PURPOSES 
















CONTACT 


Jo Tek ARDwick 1765 
amucl & SON LID 
LQNDON: w 





ALTRINCHAM ST. MANCHESTER, 1? 





: W. Kelway-Bamber & Co. Led., Room 7 
70 Victoria Street, $.W.1. Telephone: Abbey 6660 


3 : Fasteners Led., 2 Hall St., Barnard Castle 
County Durham. Telephone: Barnard Castie 172 








Please ask for Cetelegue Wii 
an 5 46 











HAMMERED OR 
HYDRAULIC PRESSED 


oe ESTABLISHED 


& 
reenin oo 


Telephone 
WARRINGTON: E NGLAND pepe taster & p 
rem ere Telegrams: GREENINGS, WARRINGTON 
NG 53 
lect Yee 
Published by ENGINEERING, “ qualified engineers and scientists: IN STEEL 


analysed by profession and industry”; a chart showing the 
distribution of the different types of professional engineers and BLACK OR MACHINED 
scientists in the British manufacturing industries, building and TO 24 TONS 


contracting and in industrial research associations. It can be | 





























“qualified engineers and scientists: seen from this chart, for example, how many electrical engi- 

analysed by profession and industry ” neers are employed in constructional engineering, chemicals THE INCE FORGE 
and allied trades, the manufacture and repair of aircraft—the co. LTD. WIGAN. 
chart also shows the total number of engineers and scientists PARKS FORGE LTD. PROPRIETORS. 





of all types employed in these and other industries. 
° 


Copies of this chart are supplied gratis by ENGINEERING, 


! e 
36 Bedford Street, London, W.C.2. Telephone: Temple Bar 3663. | 
ses | LOCOMOTIVES 


. @ SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS Deine and Bue of 
AND WOODWORKING MACHINES od Ba ives 








and Battery Locomotives for 
all purposes. Flame Proof 
Diesel and Battery Locos 
for underground working. 


HUDSWELL, CLARKE 
& COMPANY LIMITED 


EDWARDS HOUSE : 
359-361 EUSTON RD., LONDON, N.W.x Railway Foundry, Leeds 
Phones: EUSton 4681 & 3771 © LONDON OFFICE: 
We ¢ p end Lanedowne House , * 14 Howick Place 
ater St., Birmingham | . 
a ’ CENtral 7606 © Victoria Street, $.W.1 
* 


TELEPHONE: Victoria 6786 


New and used — many of each EX STOCK — for cash or monthly account, 
hire purchase or by the FJ E Machine Hire Plan. 


May we tell you more ? 
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Hot Coke Skip 
of riveted 
construction 
8ft. long by 
10ft. 6in. wide 
by Sft. deep. 


THE SYMBOL OF A 
COMPLETE SPECIALIST 
SERVICE IN 

STEEL FABRICATION 
WELDED OR RIVETED 


Widely experienced in producing intricate work involving 
difficult development, conical rolling, special welding techniques 
and sequences to British and American Standards. 


Equipped for stress relieving, shotblasting, metal spraying and 

acid pickling. 
Own competent 
erection staff for 
all ficld work both 
at home and over- 
seas. 
Work produced 
to customers’ 
specifications and 
drawings, or full 
collaboration in 
design and de- 
velopment. 








Small Welded 
Vessel for 
Chemical 
Industry, 

4ft. dia. by 9ft. 
long. 


Two $00-ton Fuel 
Oil Storage 
Tanks installed 
at Pressed Steel 
Co. Ltd. Works, 
Oxford, for 
Messrs. Ashwell 
and Nesbit, Ltd. 


ENQUIRIES INVITED . ILLUSTRATED BROCHURE MAILED ON REQUEST 
LIMITED 


FIRTH BLAKELEY, SONS & COMPANY 


Gas, Chemical and Construction Engineers 
VULCANIRONWORKS. CHURCH FENTON . YORKSHIRE 


Telephone: Barkston Ash 2345 Telegrams: Blakeleys, Church Fonton. 
FB/J 2656 
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TO THE LARGEST DIMENSIONS AND 
CAPABILITIES 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER) 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES 
FLOATING CRANES, etc. 











NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers. 


FLEMING & FERGUSON, Ltd. 


TWIN SCREW SUCTION HOPPER DREDGER “MANDOV!” SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 
constructed for the ‘Phone: Paisley 4121 Teleg. Address: “* Phantx” 
WEST OF INDIA PORTUGUESE GUARANTEED RAILWAY CO. LTD. London Agents : Mesers. Nye & Marks, Ltd.. Capel House, 62, New Broad 


Dimensions : 175 ft. x 32 ft. x 13 ft.6 ins. moulded. 
Hopper capacity : 500 tons Speed Loaded : 9 knots. Telephone: LONDON WALL 4846 











. 
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How important is | 


<<. — 
| 


“nese ee) SURFACE FINISH 


en 


ae CCONTROL? 


Are your Draughtsmen, Foremen, Inspectors and Machinists 
surface finish conscious? If so your products will have a high reputation; 
if not, your products will not be classed as high quality. 


“RUBERT ” Surface Roughness Scales provide a reference of calibrated 


Surface Roughness for comparison of machined surfaces by sight and touch, and | 
fulfil che need for a simple, dependable standard for visualising, selecting 

and specifying surface conditions for production work. 

Whether you have electronic instruments to test Surface Roughness or not, 


your Draughtsman always needs Surface Roughness Standards to enable him to 
specify the required surface finish, and the Machinist cannot be without 

these because he must always have a comparison handy to tell him whether 
the finish is good enough, not good enough, or too good. 


We supply complete sets and single standards for special requirements to 
B.S.S. 1134: 1950, and B.S.S. 2634/1: 1955. Accuracies 10% or 20%. THE BEST OF a AUL 


RUBE RT —|_ investments 


SURFACE ROUGHNESS SCALES R.A. DYSON & CO., LTD. 


IV 
RUBERT & CO. LTD. cepa: 
ACRU WORKS, DEMMINGS ROAD, 
COUNCILLOR LANE, CHEADLE, CHESHIRE 
Telephone : GATiey 5855 













































precision ground gears 






















The 
perfect 
design and manufacture of complete gear boxes joint 
compound 
helical and spur for 
ground up to 12” diameter and hobbed all 
up to 28” diameter x 12” face width 
screwed 
pipe 
a range of precision ground 
case-hardened gears joints 


also for: Vee-Reg Valves 
Velan Steam Traps 
and all pipe-line accessories 
Write to :=— 





Where it is 
possible to use pre-designed 
gears quick delivery can be made 
from the range of 6 

diametral pitches with 3 

helix angles or in straight spur. 


v * GENTRAX 


CENTRAX LIMITED, SHALDON ROAD, NEWTON ABBOT, DEVON 
: Newton Abbot 2251-5 


248-250 TOTTENHAM COURT ROAD, LONDON, W.! | 
Telephone: Langham 2364-5 } 


i 
: 
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ENGINEERING ;ACHIEVEMENT ON MERSEYSIDE 





ThelBirkenhead entrance to the famous Mersey Tunnel is only a few yards from 
AABACAS . . . makers of world renowned All-British Cranes and Hoists. 


AABACAS ENGINEERING CO. LTD. 


Head Office & Works: GRANGE RD., BIRKENHEAD ~- Telephone: BIRKENHEAD 4747/8/9 
London Office: ST. MARTIN’S HOUSE, 29, LUDGATE HILL, LONDON, E.C.4 - Telephone: CiTy 7831/2 


TECHNICAL REPRESENTATIVES THROUGHOUT GT. BRITAIN 


Send now for new Aabacas Catalogue to Service and Sales Dept. 
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MACHINE CUT GEARS 


We guarantee the teeth of all wheels cut by us to 
be correct, and all work is examined and checked 
before being despatched. Each gear wheel of a 
pair is run in correct relative position to the other 
in a special gear-testing machine. 


Our booklet “MACHINE CUT GEARS” contains much 
information of interest and use to engineers. A copy 
will be sent on request. 


SPUR WHEELS 
WORM GEARING 
SPIRAL WHEELS 
BEVEL WHEELS 
RACKS 

FIBRE PINIONS 


THE ABBOT ENGINEERING CO LTD. 


22 SMITHILLS PAISLEY 
Telephone : PAISLEY 4272 Telegrams: “‘ABBOT, PAISLEY” 
AN ASSOCIATED COMPANY OF BUTTERS BROS. & CO. LTD. 








TY | 
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Another travel freedom. . 


14 





COOKS new 





LETTER OF AUTHORITY 


THOS. COOK & SON LTD. serxecey sr., LonDoN, w.: ” 
Telephone: GROsvenor 4000 . 
Over four hundred offices in fifty-seven countries all over the world 


As a busy executive, you pre-plan your 
visits abroad as far as possible, but un- 
foreseen prospects may put your journey 
out of joint. Now . . . if before you go, 
you make your compiete travel arrange- 
ments through Cooks or Dean & Dawson, 
you can carry a Cooks letter of authority 
to provide you with all kinds of travel 
services at any of their four hundred 
offices in fifty-seven different countries— 


hotels, private cars, air and surface 
tickets, all at your command. You 
simply sign the account to authorise 
settlement in the United Kingdom, and 
go on your way. 

This new letter of authority is available 
to business houses in account with Cooks 
or Dean & Dawson, at whose local offices 
full details and application forms may be 
obtained. The service is world-wide! 


WITH THIS LETTER AND A BOOK OF 
COOKS TRAVELLERS CHEQUES 
YOU CAN GO AS YOU PLEASE 
ANYWHERE IN THE WORLD 


Telex London 28167 - 


Coupon Piccy London 





GOVAN SHAFTING 
ENGINEERING Co. 


PROPRIETORS: THE STEEL COMPANY OF SCOTLAND LTD. 


BRIGHT DRAWN STEEL TURNED STEEL BARS 
UP TO 18 in. DIA. 


BRIGHT STEEL BLANKS 


ANY THICKNESS IN MILD STEEL - 


CASE HARDENING - 


v 


FREECUTTING 
HIGH TENSILE, ETC. 


87, HELEN ST., GOVAN, GLASGOW s.W.|! 


EMBERS OF 
She’ 
Ly 
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Telegrams: “PEDESTAL GLASGOW.” Telephone: Govan 1145 (3 lines) 
ee 
OVERHEAD TRAVELLERS ELECTRIC GOLIATH 
: MARSHALL 
< 12) 
: FLEMING , 
be EsT aa 
“” - 
©) m 

> 
’ | DELLBURN WORKS - MOTHERWELL 
°) SCOTLAND 0 
ond Telephone: Motherwell 50 Telegrams: “Dellburn” Motherwell 
LOCO STEAM ELECTRIC GOLIATH TRAVELLERS 
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--Oon the production of the iatest 
POWER TRANSMISSION EQUIPMENT 


The full and extensive resources of our planned-for-purpose 150,000 sq. ft. Factory are now being 
concentrated on the production of a most comprehensive range of Power Transmission Equipment, 
embodying latest design and most up-to-date production techniques. The result of this concentration 
will be a more complete service than has ever before been offered in Power Transmission 
Equipment—with prompt deliveries and a keenly competitive price range. 
S. E. OPPERMAN TECHNICAL REPRESENTATIVES, NOW 
COVERING THE WHOLE COUNTRY, are available to call and 
discuss your particular needs and problems and to advise you on 
the most efficient Transmission installations at the most economical cost. 
Oppermans’ experience, extending over nearly one hundred years, is at your service. 
Write to the Sales Director for immediate attention to your enquiries. 
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REE GEARS 


PART OF THE E. V. INDUSTRIALS GROUP 


BOREHAM WOOD, HERTS. ELStree 2021 
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Stainless steel 
vessel! with mild 
steel jacket 


1,000 gall. kettle in 4” 
copper. 
Lynx Quasi-arc welded. 


© seporator 











Stainless Sreel, Mild Steel, 





Aluminium Fabrications 
complete with Valvework 


and Pipework 
Metallic Arc Welding 


Argonaut and Argon-arc 
Welding 


Stress-Relieving 
and Testing Facilities 


WELDED 











Ordinary or Extraordinary 


CLARKS CAN COPE! 


Clark’s modern methods, efficient 
equipment, unique facilities and practical 
approach all operate to your advantage.... 


Clarks offer you a unique combination of the most 
advanced equipment and methods with a 
century-old reputation for high craftsman standards 
on every type of fabrication work. 


Stainless steel, mild steel, aluminium, copper or 
aluminium-bronze . . . Clarks of Hull 

will not only give you the practical solution 

to your problem—they’!I deliver a first-class job 
on time! 


Send that enquiry first to Clarks of Hull. 


CLARK 





GEORGE CLARK & SONS (HULL) LIMITED 
HAWTHORN AVENUE, HULL 

Telephone 37654 Telegrams ‘Clark Hull’ 

A MEMBER OF THE NEWMAN HENDER GROUP 





12,000 goilon water 


FABRICATIONS 
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PHOTOELECTRONIC SMOKE DENSITY 
INDICATION AND ALARM 


All who are interested in fuel economy 
and compliance with the Clean Air 
Act, 1957 should send for details of 
this new approach to the problem of 
Smoke Control. 


UNIT TYPE CCSI. 


This unit enables you to comply with 
the Clean Air Act, 1957 and is available 
for any size of flue or stack up to 40 feet. 
The 10in. Meter gives continuous indi- 

cation of smoke density in units of 
percentage obscuration. An alarm set- 
point gives visual and audible warning 
of excess smoking. 





Price £59 per set 


UNIT TYPE CCSA. 


This unit is similar to the Type CCSI 
but ‘does not include the Meter. It does 
however give visual and audible warn- 
ing when smoke exceeds a pre-set level 
and thereby enables you to comply 
with the Clean Air Act, 1957. 

Price £29 per set 
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RECORDERS. 


variety of recorders are 
available for use with the photo- 
electronic smoke density indicator 
and smoke alarm units. 














* No valve amplifier required 








* 12 months guarantee 
* An all-British product 


it! Why oe 








Please write for full details, literature and 
specifications. 


PHOTOELECTRONICS (M.0.M.) Ltd 


OLDFIELDS TRADING ESTATE, 
OLDFIELDS ROAD, SUTTON, SURREY. 
Telephone : FAiriands 457! 


Manufacturers of a Complete Range of 
Photoelectric and Electronic Controls. 
Provincial Offices 
PATON BROTHERS ENGINEERING SERVICES, 


15, St. James’ Row, Sheffield 1. 
Telephone: Sheffield 29054 








30, Northenden Road, Sale, Cheshire. 
Telephone: Pyramid 1959 
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FOUR NEW 


‘WISEMAN 


LEAFLETS 


on 


Totally enclosed, 
spur or helical 
gear units for 
industrial drives 


(1) LEAFLET GBS3 


Co-axial type spur or helical gear units. Types 
DRCO and DRCV. Double reduction ratios 
up to 50 to 1. Single reduction ratios up to 


74 tol. 

(2) LEAFLET GBS! 

Single reduction spur or helical gear units. 
Type SR-N, narrow Ratios up to 5 and 10 to 1. 
(3) LEAFLET GB/50/! 

Single reduction spur or helical gear units. 
Type SR-W wide. Ratios up to 54 to 1. 

(4) LEAFLET GB52 


Double reduction spur or helical gear units. 
Type DR horizontal. Ratios up to 60 to 1. 


For these leaflets or any further information write to 
ALFRED WISEMAN & CO. LTD., 
Glover Street, Birmingham 9. 
London Office : 8 Southampton Row, W.C.I 
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and any other 
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LAST 20 to 50% 


LONGER... vet priced no 
higher than ordinary belts 


Grommet Y.Belts 


ALL BRITISH 
TEXROPE GROMMET FRANK & CO LTD 


winawuncrony WIGGLESWOR TH pares 
MANUFACTURED 
"Phone : SHIPLEY 53141 
AND SOLD ONLY BY Grams : CLUTCH, SHIPLEY 
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So simple! 


So surely SIMPLIFIX 
the foolproof 
coupling! 


Simplifix couplings form a perfect joint on almost any kind of tubing 
including those with very thin walls. All that is required is tightening 
with a spanner—no special work is required on the tube and the 
anti-friction washer prevents the tube twisting when the nut is 
tightened. Simplifix couplings are suitable for all pipe line systems 
up to 2” o.d. In a wide range of interchangeable standard fittings. 
Non-standard fittings of all kinds can also be made to order. 

Write for further information and fully illustrated catalogue. 


SIMP IF IX SIMPLIFIX COUPLINGS LTD - HARGRAVE RD - MAIDENHEAD - BERKS 
L TEL: MAIDENHBAD 5389 A member of the ALENCO Group of Companies. 
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Electrically these motors conform to B.S. 2613:1957 


A new range of totally-enclosed Class E insulation. Dimensions conform to a new 
fan-cooled motors... B.S. draft specification and are the same as 


those of Series 5 ventilated motors (B.S. 


Smaller, lighter than previous 2960:1958). These T.E.F.C. motors can be supplied 
T.E.F.C. standards at Frame interchangeable with N.E.M.A. totally-enclosed, 


fan-cooled motors of the same rating. 


sizes identical with ventilated The first batch—ratings from 1 to 7} h.p. at 


1400 r.p.m.—can be ordered now. The remainder 


motors of the same rating fev of the range, 10 h.p. to 40 h.p. at 1400 r.p.m., will 
The T.E.F.C. range of Series 5 be available during the Spring. 
A.C. motors made by se Write for full technical information 


(rompton Parkinson &% 


ttmivED ELECTRICAL EquiPmeE wT] 


CROMPTON PARKINSON LIMITED, CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2 
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THE BEST FOR BRITANNIA™ 





Lucas has unrivalled knowledge of the burning of liquid 
fuels. This knowledge has been gained over years of 
research and development in world-wide applications. 







A range of atomisers for oil burning appliances is now available 
and includes units suitable for flows of 0°5 gallons per 
hour to the largest boiler installations of marine ocean 
going vessels with flows up to 5,500 Ibs./hr. Calibrated 
to handle fuel oils of 35 seconds to 12,000 seconds 
viscosity suitably pre-heated at varying spray angles 
according to particular requirements. 











Consult our Technical Sales Department for advice. 
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ATOMIS ERS 


FOR OIL FUEL BURNING APPLIANCES 









JOSEPH LUCAS (HYDRAULIC & COMBUSTION EQUIPMENT) LTD - MARSTON GREEN - BIRMINGHAM - ENGLAND 
A Subsidiary Company of Joseph Lucas (Industries) Ltd. 
ALSO AT TORONTO (CANADA) AND SYDNEY (AUSTRALIA) 
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— CLYDE-BOOTH 






nA aT EATS TN 


CONTINUOUS 
PROCESS CRANES FOR 
STEELWORKS ETC. 









* 









% 
(ABOVE) Clyde-Booth four point  sus- iat, 


With the introduction of higher rates 


pension electric overhead travelling magnet of acceleraton and braking on traver 


crane at Messrs. Colvilles Ltd.., Ravenscraig Works. sing and long travel motions. in order 


(RIGHT) The hook with slip-ring gear for the magnet, to get the maximum output from 
showing attachment of the four ropes. overhead travelling cranes, magnet 
cranes with multiple splayed ropes are 


(BELOW) The special four barrel crab. 







finding favour. 


This type of suspension effectively 
damps out swinging of the load due 


to acceleration and braking forces. 


Clyde-Booth cranes of three and 
four rope suspension design are pro- 


duced to meet these requirements, 





Please ask for 


information on our range of cranes. 





MANUFACTURERS OF 


OVERHEAD TRAVELLING CRANES 
TRANSPORTER CRANES DOCKSIDE CRANES 
DIESEL RAIL CRANES SHIPS DECK CRANES ETC. 





CLYDE CRANE & BOOTH LTD. 
Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 


Telephone: Pudsey 3168 (6 lines): Telephone : Holytown 412 (6 lines). 
Grams: * Cranes,” Rodley, Telex. Telex 55159 Grams: ‘ Clyde,’ Motherwell, Telex. Telex 77443. 
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Efficient 
Bunker Discharge 
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So 


The problems of 
efficient discharge of 
material from large storage 
bunkers where external 
vibration is impractical is simply 
overcome by the installation of the new 
Sinex Internal Bunker Vibrator. The device 
comprises a Sinex rotary electric vibrator attached 
to a steel reed which hangs down into the bunker. The 
unit is suspended from a rolled steel joist and anti-vibration 
mountings protect the hopper structure itself. Maximum 
amplitude occurs at the tip of the reed or at the point where stoppage 
has built up, releases the material and ensures a smooth, free flow. Sinex 
Internal Bunker Vibrators are completely reliable, the power unit being 
readily accessible and causing no obstruction to the material inside the hopper. 


SsSinex 
INTERNAL BUNKER VIBRATOR 


A new range of Sinex rotary 
electric vibrators has been designed 
to eliminate'disadvantages normally 
associated with this equipment. Avail- 
able in four sizes providing centri- 
fugal forces up to 300, 500, 1,960 
and 7,600 Ib. respectively. 






Send for relevant details and information sheet. 


Opportunity for distribution rights are still available in some areas. 


SINEX ENGINEERING COMPANY LIMITED 
Central Way, North Feltham Trading Estate, Feltham, Middlesex 
Telephone: Feltham 5081 (5 lines) Telegraphic Address: Sinexvibro Feltham 

ASSOCIATED COMPANIES IN PARIS, BRUSSELS AND ZURICH 





Do you wait for : hot water 









on a cold Monday morning ? 


Where hot water is provided from a storage system 
there is a waiting period when production starts, for the 
water to heat upin the storage tanks. 

With Leonard Steam Water Mixers there is no 
waiting period. Hot water is available as soon as the 
steam is turned on. 


Do you use cold water 
when you would like to use hot ? 


When vegetables are cleaned for canning they are 
washed in a running stream of water. If the water is 
too cold the girls’ fingers get numb and their 
production slows down. If it is too hot the vegetables 
are spoilt. A Leonard Valve looks after the temperature, 
the girls’ fingers and the vegetables. 


How would you raise the temperature 
of a spray very gradually 
from cold to 120 degrees ? 


Leonard Valves fitted to the sparge pipe on a cloth 
scouring and milling machine enable the scourer to vary 
the temperature to suit the work and to 
make changes in the temperature during 
the process gradually, giving a cleaner scour 
and a better finish. 





These are specific examples. Your use of Leonard Thermostatic Steam Water Heaters 
will probably be different. Write for help. (Our folder H/6) 


WALKER CROSWELLER & CO. LTD. 
Cheltenham 
Telephone Cheltenham 56317 
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MOSS GEARS 
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MOSS GEAR CO. LTD - CROWN WORKS TYBURN : BIRMINGHAM - 24 
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A Company’s reputation is built up on the 
quality of the work which it produces. 
During the past 100 years the name of 
The Darlington Forge Limited has grown 
to be associated throughout the world with 
the production of Forgings and Castings 
of the highest order for the Marine and 
General Engineering Industries. 





In the past, the Company’s moulding pits 
and forging presses have produced structural 
and engine components for many of the 
world’s greatest ships. Today they are 
making their own invaluable contribution 
to the expansion of Britain’s heavy industrial 


capacity. 
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The Darlington Forge Lid 
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MOSS GEAR CO. LTD - 
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Worm Gear 
units. . . 
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Pinions. . . 














MOSS GEARS 
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CROWN WORKS : TYBURN : BIRMINGHAM - 24 


Telephone: ERDinga‘on I1€61/6 Telegrams 
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1750 kW GAS TURBINE-GENERATOR 


Over 19,000 Hours Base Load Service 
In VENEZUELA 





The 1750 kW gas turbine-generator, on base load service in a Shell oilfield near 
Maracaibo, Venezuela, has completed more than 19,000 hours running on 
natural gas from the oilfield. 


It is a typical example of the Series L axial-flow industrial gas turbines manufactured 







by A.E.I Turbine-generator Division for electrical generation and mechanical-drive 
applications, with ratings between 1750 kW and 22,000 kW. 


Units of 4000 kW and 4500 kW are being supplied to oilfields in Iran and British 






North Borneo, and a similar machine is being built under licence, in Italy. 


ASSOCIATED ELECTRICAL INDUSTRIES LTD. 


| TURBINE-GENERATOR DIVISION 
WORKS AT MANCHESTER AND RUGBY, ENGLAND * GLASGOW, SCOTLAND * LARNE, NORTHERN IRELAND 
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Among the many leading 
organisations using 

Colt Dual Purpose Fire 
Ventilators are: 

Jaguar Cars Ltd. 

de Havilland Aircraft 
Co. Ltd. 

G.E.C, Ltd. 

B.I.P. Chemicals Ltd. 
Rolls-Royce Ltd. 
Dowty Equipment Ltd. 
Frigidaire (Division of 
General Motors) Ltd. 
The Ministry of Supply 














... and your power and light switches and your dangerous wires. 

But how—when a factory is filled with smoke and heat that can kill 

a man in one breath... ? Ask any Fire Chief. He will tell you: 

the rapid removal of smoke and heat is the key to fire fighting. 

It enables him to get at and put out the fire before it can spread— 
and with the least smoke and water damage. Colt Dual Purpose 

Fire Ventilators not only provide an automatic means of removing 
smoke and flames, but also give excellent day-to-day working conditions. 
Hence their widespread adoption by industry. For the full story of 
combined ventilation and fire protection write for the pamphlet 
“Some Aspects of Fire Prevention” by M. J. Reaney, to Dept: T25/1la 


DUAL-PURPOSE VENTILATORS 


Combined automatic fire protection—with day-to-day controlled ventilation 


COLT VENTILATION LTD - SURBITON - SURREY TELEPHONE: ELMBRIDGE o161 (10 LINES) 











fake NEWIHERN 


Test its STRENGTH 

NEWTHERM is unusually strong and rigid —a 
feature of special importance in the larger, more 
vulnerable sections. Puta sample section or slab 
on part of your plant and prove for yourself its 
oustanding ability to withstand impact and water 
damage. See how it withstands rough handling 
in transit and erection, minimising breakage in 
shipment and erection by unskilled labour at the 
most remote sites. 


Test its MOISTURE RESISTANCE 
Even totally immersed in water, NEWTHERM 
retains much of its strength and rigidity. It does 
not become deformed when in contact with water, 
thus work-in-progress need not be covered. 
Especially on contracts where weather conditions 
would delay the application of insulation—NEW- 
THERM is the material to use. 


READ ALL ABOUT NEWTHERM 


_ ina specially prepared booklet. Sizes, 
compressive strength, thermal conduc- 
tivity, —this and much more useful 
information can be on file if you write 
for your copy now, to the sole manu- 
facturers Newalls Insulation Co. Ltd. 








Head Office : WASHINGTON, CO. DURHAM, ENGLAND. A member of the TURNER AND NEWALL ORGANISATION. 


NEWALLS INSULATION COMPANY LIMITED 
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Test Its LIGHTNESS 

Unusually light for such a high-efficiency material, 
NEWTHERM compares favourably in this 
respect with other insulants far inferiorin strength. 
That means easier handling and fewer breakages 
—even the largest section is easily carried in 
one hand. 


Test its EASE OF APPLICATION 
Undoubtedly, NEWTHERM is one of the easiest 
of materials to apply. It is supplied in plastic 
form and ina wide range of standard-sized sections 
and slabs, smoothly finished and straight edged 
for immediate fitting. The finished job is very 
neat, with minimum joints, and appliers partic- 
ularly appreciate the handeability of the material 
— especially in difficult situations. 


NEWALLS (Reg’d Brand) 


NEWTHERM calcium siticate inculation 


. « - for temperatures up to 1 400° F. 








Offices and Depots at : LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, BELFAST, BRISTOL, & CARDIFF. Agents and Vendors in most markets abroad. 
59/BCDEG 


You can rely on FLWGT 





No matter how hard the job 1s— 


Flygt Pumps can cope 


They are remarkably robust and are designed for 
extreme conditions on contract sites. Flygt pumps 
are all electric, fully submersible, require no 
supervision, are rubber lined to resist abrasion and 
will deal effectively with water with a high percentage 
of solids, slurry and other abrasives. They are silent 
in operation, do not need priming and will run “on 
snore” for hours. They are ideal for use in coffer 
dams, tunnels, shafts, sumps and for general 
de-watering and drainage. Capacities up to 2,100 
gallons per minute and heads up to 150 feet. 


A 
—, 








B. 150 200 8.80™ 8. BOL 


B. 180/200 56 H.P. Weight | 300 Ib. Delivery 6” or 8”. Capacity 





pumps | 





Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries 





OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is 
a simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam, which ensures in a few minutes a HIGH PRESSURE GAS, AIR, or 


ei 


200 G.P.M. at 150 ft. Head—2,100 G.P.M. at 20 ft. Head. 
WATER-TIGHT JOINT. Write for full details and prices, 


B.80M SHP. Weight 140 ib. Delivery 3°. Capacity 45 
) ft. Head 





G.P.M. ot 80 ft. Head—200 G.P.M., at 


B.80L SHP. Weight 183 ib. Delivery 3” poc 


Capacity 200 
G.P.M. at 20 ft. Head—45 G.P.M. ot 85 ft. Head. 
High Head impeller gives up to | 30 ft. Head 


B.38L ff HP. Weight 79 ib. Deliver 


apacity 10 


y 14". C€ 
GPM. at 55 ft. Head—40 G.P.M. at 20 ft. Head 


Write now for technical literature on Flygt contractor pumps and the 
latest Flygt sewage pumping installation to :- 


INDUSTRIAL PUMPS LIMITED 


20 Bentinck Road - Hyson Green * Nottingham 
FLYGT PUMPS FOR SALE OR HIRE Telephone: 75182/3 








BRANDS LIMITED 
WADDON- CROYDON 


SUEK 
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Black Magic Magic 









S 





it’s a high pressure 
Steam turbine casing. 


Let’s put it this way— 





There is no witchcraft, really, about the 
unvarying high quality of David Brown castings 
—though there are many other kinds of craft 
involved in their production. At the Penistone 
Foundries, the crafts of the steel maker, pattern 
maker and moulder are brought together and, 
with other skills, are co-ordinated into a complex 
production unit of supreme efficiency. Backed by 
unique metallurgical resources and using the most 
up-to-date plant and techniques, this organisation 
offers a completely reliable service for all 
types of steel casting. 

Next time you have a casting problem, whatever 
the application, call in David Brown—first ! 






DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


FOUNDRIES DIVISION, PENISTONE, NR. SHEFFIELD. TELEPHONE PENISTONE 3311 


oa/s879 
, 
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from the world’s widest range 






BY MANUFACTURERS OF FANS FOR INDUSTRY SINCE 18838 


Ask for fully illustrated Publication 25/2 
*‘Heavy Fan Engineering ’’. It covers the large and 
heavier classes of equipment in the ‘Tornado’ range including 





CENTRIFUGAL FANS - MILL EXHAUSTERS 
INDUCED DRAUGHT FANS - ALTERNATOR COOLERS 
PRIMARY AIR FANS - GAS BOOSTERS - TURBO BLOWERS 
AXIAL FANS - MINE VENTILATING FANS 


Keith Blackman Ltd. MILL MEAD ROAD, LONDON N.17 Tel: TOTtenham 4522 


(incorporating Blackman Export Co. Ltd.) 
and at BIRMINGHAM - BRISTOL - GLASGOW - LEEDS - LEICESTER - MANCHESTER - NEWCASTLE-ON-TYNE 




















SHIPBUILDERS e@ 





CRANE LTD., 
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HAVE A WORD WITH WOOLSTON 





About SHIPBUILDING One shipyard looks very much like 
another, but we pride ourselves in the quality and variety of the ships and boats 
which we build and in our ability to meet unusual conditions of speed, draught and 


loading. 


For any type or class of vessel up to 6,500 tons — have a word with Woolston. 








CRANE 


VALVES OF BRONZE, CAST IRON & STEEL 


15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4 WORKS: 


IPSWICH Branches: 


MARINE ENGINEERS @ SHIP REPAIRERS 





At the Walthamstow works of Achille Serre Ltd., the 
famous dry cleaners, all equipment is being completely 
modernised. The latest installation is a Perchlorethylene 
Plant, fully automatic in operation and one of the most 
up-to-date in the country. 

As you would expect, the valves are Crane. In a works 
of this nature the reliability of the valves is of paramount 
importance, and Crane have supplied bronze and cast iron 
valves for the whole installation. In a plant of such a size, 
this adds up to a very large number of valves! 

Crane also supplied cast iron flanged pipe fittings and 
malleable iron banded pipe fittings. 

All over the world, in many different industries, Crane 
valves are in use. If you want advice about valves, come 
to Crane. 


Birmingham, Brentford, Bristol, Glasgow, Leeds, London, Manchester 
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efficiency and smooth, silent running are required. 
E.N.V. specialise in the design and manufacture of straight and curved tooth bevel 
gears. They offer collaboration with engineers from the project stage on the design of 


S p | ra / Spiral bevel and hypoid gears offer many advantages for right angle drives where high 


gears and mountings. They have unique facilities for the large-scale manufacture of 
transmissions including final drives, differentials and axles for vehicles and agricultural 
equipment, precision gears for aircraft and gears for industrial applications. 


a iy NY a4 for gears 


E.N.V. ENGINEERING COMPANY LIMITED & BW) HYTHE ROAD, WILLESDEN, LONDON, N.W.10 
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To Industry, the name SMITHS has a 

world of meaning. It includes a reputation 

for Good Measure, good measure in the sense of the 
long-term accuracy of their industrial instruments, good 
measure in terms of the service offered by 

unrivalled research and test facilities. 


This latter, may be said to be immeasurable. 


AVAILABLE IN CHOICE OF FOUR MODELS 


each complete with case and accessories, as under :— 


A.T.H.4 0-50,000 r.p.m. 
(illustrated) 


A.T.H.6 0-10,000 r.p.m. 





Pre-determined Synchronous Electric 
Counters for count- Hours Counters meters a.c., d.c. & 
ing pre-set quan- for indicating life Three Phase. 


of equipment in 


tities. a.c. Circuits. 








 Petro-Flex”’ Transistor Batch Calibrated Relays 
Flexible Tubing for Counters for high for the control of 
the conveyance of speed counting voltage, 








all non-acid fluids, of repetitive and speed to + 
quantities. 1% accuracy 








mkel a Ghekere 





A.T.H.7 0-20,000 r.p.m. 


A.T.H.10 0-§5,000 r.p.m. 











Measure in Industrial Instruments specify SMITHS 






Sw 


at0.0. 8.9," stete 0.0 #,2sP et ott ta ttee sted 










Examples of 


SMITHS 


Good measure 


HAND TACHOMETERS 


Provide an accurate method of making spot checks of :—— 
ROTATIONAL SPEEDS-—Shafts, spindles, gears, rotors and rolls. 


LINEAR SPEEDS (ft/min or metres/min)—Metal strips, textiles, 


paper, wire, plastic film and conveyed material. 


SURFACE SPEEDS (ft/min, metres/min). Cutting and grinding 
operations of machine tools, processing rolls unwind rolls or wind-up 


rolls for extrusion and strip production. 


Readings can be taken in bad light or where the dial is visually 


obscured. 





WRITE NOW FOR 
INDIVIDUAL LEAFLETS INDUSTRIAL INSTRUMENT DIVISION 








Chronos Works, North Circular Road, London, N.W.2 


Telephone: GLAdstone 1136 

















BROTHERHOOD 


VERTICAL & HORIZONTAL 


STEAM TURBINES 


FOR DRIVING PUMPS, ETC. 


BROTHERHOOD 
VERTICAL & HORIZONTAL 


COMPRESSORS 


Air, Gas and Refrigerating. 
The jwidest range in the British 
Empire — made to suit your 
requirements. 

Thousands in service. 


Wide range—All types. 
Over 50 years’ experience. 
Scores in hand— 
thousands in service. 


BROTHERHOOD 
GENERATING SETS 


Turbine driven up to 11,000 kW. 
Engine driven up to 340 kW. 
Many in hand, hundreds 

in service. 


BROTHERHOOD 


COOLING TOWERS 


All types. 
Nearly 50 years’ experience. 


also Manufacturers of all kinds of 


PLANT TO CUSTOMERS’ OWN DESIGNS 
WHY NOT SEND YOUR PROBLEMS TO US? 


We shail be pleased to investigate them confidentially 
without commitment. 
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Highest quality Hexagon 
Head Bolts, Nuts, Studs, Sets 
and Special Parts etc, in 
Bright, Heat Treated High 
Tensile Carbon and Alloy 
Steels for all industries, in 
sizes from fin. up to 3in. 
dia. Larger sizes supplied to 
special requirements. 


Aas AN 
\A\\\\\\\\\\s \\\ 
FANN A \\ \ 


TERRELREL 
\ 


We also manufacture Bright 
Drawn, Heat Treated Carbon 
and Alloy Steel Bars in Hex- 
agons, Squares and Rounds 
up to 34 in. dia. 








|HIGH TEMPERATURE 
“CREEP” RESISTING 
| STUD BOLTS 


| Specialised products that give 
| great resistance when exposed 
| to high temperatures. 


| Sizes rangefrom gin. to 3in. dia. 


| Full technical details and Catalogue 
| on request. 


‘WMARTIN WINN LTD. 


| DARLASTON SOUTH STAFFS 
Phone : JAMES BRIDGE 2072 (Slines) Grams :** ACCURACY’’ DARLASTON 
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Close Tolerance Steel Forgings. The techniques developed for 


the forging of light alloys are now being applied to steel, titanium, Nimonic, 
Incanal and Morel alloys. Complex components can be forged to such 
close tolerances that often no machining is needed. 


This saves time; this saves money; this saves effort. H.D A. can do it. 


(Forging in Austenitic Stainless Steel for Joseph Lucas (Gas Turbine Equipment) Ltd.) 


H.D.A. PERFECTION IN FORGING 


_— 
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HIGH 
DUTY 
ALLOYS LTD, SLOUGH, BUCKS. 


A 
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After many years, the famous LimiTor QW E£ valve actuator is now being 


manufactured in the United Kingdom and is available for world wide distribution. 


LamrTorRaQvueEisa fully automatic valve operator which controls and 


limits the opening and closing of all types of valves. It can be fitted to any valve 


in any position, it can also be adapted for use on existing Manually operated valves. 
LiamrToraQuet units may be operated by electricity, air, hign pressure 
gas or hydraulic power. 


Literature is available to principals on receipt of business card. 


ELuamraToReQukE VALVE CONTROLS LTD 


Newbury 


Newbury, Berkshire Telephone Newbury 1701 Grams: Limitorque 


An associate company of Opperman Gears Limited 
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® Reliability at high 
temperature. 


High power to space 
ratio. 

Very high rectification 
efficiency. 


FERRANTI 


SILICON 
FERRANTI LTD‘ GEM MILL ‘ CHADDERTON * OLDHAM * LANCS ‘ Tei: main 6661 gure 


LONDON OFFICE: KERN HOUSE, 36, KINGSWAY, W.C.2. Telephone: TEMple Bar 6666 


FE 196/2 
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for a foolproof 


KLINGERMATIC 


OPERATED PISTON VALVES 


4 


Int 
| 
Wi 
” 


Klingermatic Valves are ideally 


ia 


Hil 


i 


suited for remote operation by 
compressed air or hydraulics for 
use as control valves on filling 
lines, process control valves, 


emergency valves, and similar 


PITTI iii iil 


applications where rapid opera- 
tion is required. 
Write for full details. 


E 
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RICHARD KLINGER LIMITED 
KLINGERIT WORKS - SIDCUP - KENT - ENGLAND 


Telephone: Foots Cray 7777 Cables: Klingerit 





G.50 59 KM 
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Other products include : 
CLUTCHES 

CONVEYOR DRIVES 

COUPLINGS 

GEARBOXES & GEARED MOTORS 
GEARING 

FABRICATIONS 

V-ROPE & VARIABLE-SPEED DRIVES 
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You cannot do better than call on Crofts for Steel Castings. 

Almost forty years experience is at your disposal. Up-to-date plant 
and techniques, and strict metallurgical control ensure 

high quality and uniformity. 

We can supply large castings up to seven tons, and small ones 
weighing a few ounces. Repetition work is a speciality. Send us 
your patterns, or we will make them for you. 


] 


Ci 
’ 


] 1. ] ¢ ; ’ ‘ L, . rar 
Pubdiicatiol ,on St Castings, 1s yours for the asking 
v¥ a 4 r .} be 


THORNBURY BRADFORD 3 YORKSHIRE Telephone : 6525! (20 lines) 
Telegrams : ‘ Crofters Bradford Telex’’ Telex 51186 


n 5938] 


BRANCHES AT : Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpoo! 
London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A World-wide Representation 
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THE BELMOS Je9 WV AIR- BREAK 


CONTACTOR STARTER 


Rigorously tested in the Company’s own research laboratory, 











the type K contactor starter is the latest product 


of the 


Belmos development team and continues the well-established 


Belmos tradition of good design and reliability. 


Suitable for 


the direct-on-line starting of 3-3 kV motors up to 600 h.p., 


















it can be housed in a free-standing pillar or grou 
similar unfts to form a switchboard. 


* Air-break contactor rated at 150 amperes. 


+ 


within the pillar. 


interlocked, with 12 auxiliary switches, a.c. 











Optional earth leakage protection. 


+ + + 


Comprehensive control arrangements, local 


+ 


local lighting, etc. 





if 


fees 
i} 


ped with 


Breaking capacity of 1,300 amperes at 3-3 kV, 0-25 power factor. 


D.C. operating magnet supplied from 3,300/110 volt transformer 


Reversing or Earthing isolator, mechanically and electrically 


or d.c. 


Busbars designed to withstand 150 MVA for three seconds. 


and remote, with 


sequence interlocking and automatic sequence starting. 


Provision for auxiliary services, such as brake protection, 





i 


a 











= 


+ 
“e 
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the type K starter is 


fully described and 





illustrated in leaflet 


J240 which is avail- 


RR e RTT) a3 Ss able on request. | 5 : ri 
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the Belmos company limited 
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LONDON GLASGOW BIRMINGHAM NEWCASTLE MANCHESTER SHEFFIEL 
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FOR A BETTER FINISH FIT A RENOLD DRIVE 


These unretouched photographs of the work from a thread 
grinder show (top) before and (bottom) after the grinding 
wheel was converted to a Renold chain drive. 


FOR A BETTER DRIVE FIT A 


i 6a 

a im jm Okey, & 

paw (yang 
“Sel 


RENOLD RENOLD CHAINS LIMITED - MANCHESTER 
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SMITHS 


Magnetic Particle 


COUPLING 


Smooth as a hydraulic coupling, but without 
the drag, positive as a friction clutch but never 
needing adjustment for wear, SMITHS magnetic 
particle COUPLING provides accurate 

control of torque without complications. It acts 
as a coupling or brake in either direction 

and can be remotely controlled from 

any distance. 

if your requirements include coupling units 
with torque capacities between 1/3 and 

200 Ib ft, let us advise you on the application 


of these units in your plant. 


\ THN 8. SMITH & SONS (ENGLAND) LiMiTED 


INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON. Telephone WITNEY 678 
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CRAVEN BROS. 
CRANE DIVISION LTD. 





MANUFACTURERS 
OF ALL TYPES OF 
STEELWORKS CRANES 


CRAVEN BROS CRANE DIVISION LTD. 
LOUGHBOROUGH ENGLAND 


TELEPHONE LOUGHBOROUGH 2130 
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TECALEMIT Nylow TUBING 
ACHIEVES 


WORLD 


SUPREMACY 


NEW! 


Tecalemit, pioneers of extruded nylon tubing, owe their present 
supremacy in this sphere to the most exacting research, testing 
and development in co-operation with the producers of the raw 
material. Tecalemit have now achieved marvellous limits of 
precision in extruded nylon tubing—limits unequalled and in- 
deed unthought of previously—an exclusive technical triumph. 


Flexible and rigid Tecalemit nylon tubing now outperforms metal, 
other plastics and rubber for industrial and automotive oil and 
fuel lines. Tecalemit Tubing is fitted as standard by such great 
names as Aston-Martin, Austin, Ford, International Harvester, 
Jaguar, Massey-Ferguson, Rover and many large industrial 
users—including, of course, Tecalemit industrial lubrication 
installations. 


Tubes of precise inside diameter of 3” and less have proved under 
test to be unharmed by 


1,100 vibrations per minute at 250°F and 45 p.s.i. for 700 hours 
immersion in Derv at 212°F for 200 hours 
air temperatures of 1—178°C 


tensile strains of 100 Ib (after being dry-air aged at 212°F) 


And they save up to 50% in initial cost! 


Tecalemit Nylon Tubing almost halves fitting times; is free of 
internal abrasive scale; resists shock, even below -70°C; resists 
most solvents, corrosion and fungal attack; is unaffected even 
by strong ultra-violet light, and form-stable over a wide 
temperature range. 


For full particulars write to: 


TECALEMID cro. aes 5 


PLYMOUTH - DEVON 





TECALEMIT HIGH PRESSURE 
NYLON HOSE 


Following in the great tradition of Nylon Tubing, Tecalemit 
present a new High Pressure Nylon Hose. More durable, flexible, 
lighter, stronger and more stable than any other hose on the 
market. And highly competitive in price! Ask for details when 
enquiring about Tecalemit Nylon Tubing. 


Té6s 
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lnother Dismantling Job 
by TWW. 


Skill in dismantling consists of tackling a destructive job in a constructive manner 
and in obtaining maximum recovery and re-use of plant and machinery. Above is 
a typical example of Wards at work dismantling equipment in connection with the 
removal of large boilers and generating plant. Whenever there is a dismantling job 
to be done it is good business to remember this aspect of the Ward Group Service 





WORKS DISMANTLING DEPT. 





THOS. W. WARD LTD - ALBION WORKS - SHEFFIELD - PHONE - 26311 EXT. 205 
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/ tine day 
r in the foundry 


Open the way to fresh air — and increased 
production through better working 
conditions — by installing Hills industrial 
ventilators. 

At the touch of a button, controlled 
louvres open wide to the sky, drawing off 
smoke, fumes, overheated air. 
Weathertight when closed, adjustable to 
varying conditions, they can be left 
partially open even during rain. 

In the foundry, retort house, factory — 
wherever Hills ventilators are fitted — 
it’s a clear day every day. 


Full information from Hills technical department. 





S INDUSTRIAL VENTILATORS 


HILLS (WEST BROMWICH) LTD., ALBION ROAD, WEST BROMWICH, STAFFS. 


Telephone: West Bromwich 1811 (1¢ lines). 





London: CHAPONE PLACE, DEAN STREET, W.1. Telephone: GERrard 0526/9 
Branches at: Manchester, Bristol, Newcestle-or-Tyne, Glasgow. vs@ 











ALL-OUT 
SERVICE 
WITH KONTITE 


When you specify KONTITE fittings you are 
assured of prompt delivery from the 

largest range of pipe fittings in the trade. 
You receive your order by return, or at the 
very most within a few days. You save time, 
labour and costs, because KONTITE fittings 
are designed to make highly efficient joints 
at the turn of a spanner. Send for the 


fully illustrated catalogue of KONTITE fittings. 





Pian right with KONTITE 


KAY & COMPANY (ENGINEERS) LTD - BOLTON - LANCS - TELEPHONE : BOLTON 3041 - London Office: 36 Victoria Street - SW1 - Telephone : Abbey 2144 » A member of the ALENCO group of companies 
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Send for List No. 1003 to: 


G. A. HARVEY & CO. 
(LONDON) LTD. 
WOOLWICH RD., LONDON, S.E.7 
Telephone: GREenwich 3232 (22 lines) 


Other HARVEY Facilities and Products: PERFORATED METALS 
FACILITIES - FABRICATIONS IN ALL METALS - 


WOVEN WIRE 


PERFORATED MILD STEEL 


CABLE 
TRAYS 


provide a continuous chassis for the 
efficient attachment of cables and wires. 
With the Cable Trays once in position, 
subsequent alterations and additions to 
the wiring can be speedily effected at 
minimum cost, without drilling or 
plugging. 

Trays and bends are available from 2 in. 
to 36in. wide; the standard length of 
trays is 8 ft. 

Strongly constructed of mild steel plate, 
and supplied self-colour, painted, hot-dip 
galvanized or plastic coated as required. 


HARVEY 





WIREWORK 
















LARGE MACHINE SHOP 
STEEL SHELVING AND STORAGE EQUIPMENT - GALVANIZING - ETC. 








P/6 
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Produce clean secondary steam 


wiTtH ROYLES GeNeERATORS 


- 
| 









Each generator designed by specialists 
to meet the conditions applying in 
each particular case. Heating 
medium may be steam 
or high pressure hot 

“ Double 

” of the 


water. 


Efficiency” of the  #####$é#Ix Geeeees 
indented tubes forming 
the heating surface 
ensures compactness. 


Operation fully 





automatic. 


Illustration shows a Generator designed to 
generate 7,000 Ibs. of steam per hour at a 
pressure of 120 p.s.i. using as the primary 
heating medium, steam at a pressure of 
300/350 p.s.i. and temperature 750 degs. F. 
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BOLTS, NUTS, SPECIAL FASTENINGS 


| 

i 

j 

| ‘WILEY 

| 

| 

21 

| 

€ 


a holt for dt! 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them 














For further particulars write to: 


DEPT. 11 IRLAM MANCHESTER 
Ro Ol yle S Ltd 


Telephone: Irlam 2094 (3 lines) 


Telegrams: Elyor, Irlam, Manchester 


‘Armourpla te’ ‘ C 


glass for 


safe vision 





SPECIFY ‘ARMOURPLATE’ GLASS 


DARLASTON 


JAMES WILEY & SONS LTD., 
Telephone : James Bridge 2692 





wnmw.S6 


The exceptional physical properties of ‘ARMOURPLATE’ Glass 
make it the obvious choice for many specific applications in 
Industry where vision, safety and exceptional durability are 
required. NO OTHER MATERIAL combines all these advantages:— 

% retains its transparency, will not discolour in use 

% has a breaking strain three or four times as great as 

ordinary glass 

% will resist breakage under varying conditions of heat and cold 

% undergoes no deterioration in weathering qualities 
A typical example of the versatility of ‘ARMOURPLATE’ Glass is 
to be seen in the Vaux Breweries Limited, Sunderland. }’ 
‘ARMOURPLATE’ Glass is used at each end of beer barrels which 
are illuminated from one end by 250-watt bulbs. The lighting, 
having passed through the beer, emerges red in colour and, 
according to the sparkle and brightness, it is possible to detect 
when the beer is at its peak and also when it has passed its prime. 
For further information on the use of Glass in Industry, consult 
the Technical Sales and Service Department: 


Pilkington 
Brothers Limited 


LANCS - TEL: ST. HELENS 4001 
SELWYN HOUSE + CLEVELAND ROW 
TEL: WHITEHALL 5672/6 


ST. HELENS - 
LONDON OFFICE 
ST. JAMES’S - S.W.1 - 


4] 
LIT) 
\ lend 


SiG, 


‘o) 


BRS) 


“ARMOURPLATE’ is a registered trade mark of Pilkington Brothers Limited. Supplies are available through the usual trade channels 
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THREE 


operations 


ONE! 






polygon tool box 


TANT NATH 





Turns hexagons, octagons, squares or other shapes in ONE 
operation, saving time and money speeding up production. 
With the Polygon Tool Box in your machine shop you can 
do three times more work than normal. 


Write today for a copy of the booklet on the Chatwin 
Polygon Tool Box. 


THOMAS GHATWIN & CO. 


Great Tindal Street, Birmingham, 16. Tel.: Egbaston 3521. 
LONDON: 25 Hanover Square, W.1. Tel.: Mayfair 8783. 


UU ALUULLLLUULLLLLALLLUELLULLULGALUEACLARLGUARERAUOGAA UCLA 


| 


NUNN 


UHNYUUUUDUNQNQUUAVENOUUOOOOULAUUUU EHTEL 


INUQUIIUNAHNNTE 


MANCHESTER: 67, Market Street, Manchester, 1. Tel.: Blackfriars 
2123/4. 
= NEWCASTLE : 83 Jesmond Road, Newcastle-on-Tyne, 2. Tel.: Newcastle 
= 814222/3. 
BRISTOL: Brunel House, St. Georges Road, Bristol, 1. Tel.: Bristol 
27338/9. 
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FOGUS 


on the rotary valve 
—_—- 


FROM CYCLONE 





I” TO BAGGINC- OFF SPOUT 


FOR BULK HANDLING... 


The “Liverpool” Callow Rotary Valve is another important feature of our 
DUSTLESS Milling system that deserves serious study. This device, when attached 
to a Cyclone, gives continuous, controlled feeding, with reduced pressure, into the 
bags. It means dust-free bagging-off conditions in the mill, and also the increased 
efficiency of the cyclone. The 
illustration shows the Callow 
spacing piece (with combination 
observation and hand-hole) fitted 
above the Rotary Valve. 


CAPACITIES UP TO 70 TONS PER 
HOUR 


F.E.CALLOW 


LIMITED 
STATE 
AWC 


ENCINEERS 


ROH KIRKBY 


If you are interested in our com- 
plete system, or in individual 
units, why not 

WRITE NOW FOR FREE 
LITERATURE. 


Telephone Simonswood 2461-2 


TRAOIN E 





FOR FINE MILLING EQUIPMENT. 

















EePROI 
EGTION 


For further information write to 


the Hot Dip Galvanizers Association 
34 Berkeley Square London W.1 
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THE WORLD’S 
MOST MODERN TEXTILE PLANT 


| COURTAULDS 
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USES THE WORLD’S MOST ADVANCED LUBRICANTS 


AKEFIELD-DICK | 


Courtaulds’ new viscose rayon staple factory at Grimsby, 
with its high degree of instrumentation and automatic 








control, is claimed to be the most advanced in the world 
in its plant and production methods. 

What more logical choice of lubricants, then, than 
Wakefield-Dick? These lubricants are the products of 
over a century of specialisation. Perpetual research keeps 
them always in the forefront of modern lubricating tech- 
niques, and the service that backs them matches the 


quality of the oils themselves. 


WAKEFIELD-DICK 
INDUSTRIAL OILS 
LIMITED 


Castrol House, Marylebone Road, 
London, N.W.1. 


A member of the World-Wide 
Wakefield Castrol Organisation 
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of Machine Tool 
Improvement 


The sharp rise in the new export 
orders for machine tools announced 
towards the end of last month was 
matched by the increase in home 
orders, which suggests that the boom 
conditions in the car industry and other 
producers of consumer durables are 
working through to the tool making 
firms. 

The export orders rise was from the 
low figure of £376,000 in August (it 
had been £1,923,000 in July) up to 
£2,460,000 in September, the latest 
month for which figures are available. 
In September, 1958, the new export 


orders had amounted to only 
£1,055,000. 

At home the orders rose from 
£5,467,000 in August, which was 


itself more than £2 million up on July, 
to £7,744,000 in September. The 
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giving it no option but to use certain | 


tools, claimed the MTTA adviser, 
| that the Russians had been able to 
bring in these methods. 
| In the West, producing tools for a 
vast number of free users, it was 
obviously not possible so to organise 
the demand. 
Mr. Morgan’s last point cannot be 


denied, but for whatever reason the | 


So the dispute that has lost $1,000 
million in production, lifted the un- 
employment figures and decimated the 


| to be any strong likelihood of in- 
| creased trade between America and 
Russia. 


stock position, closes with its settle- | 


ment boosting the reputation of the 

Republican candidate. Perhaps some 

hypothetical steelmaster surveying his 

account sees on the credit side—four 
| more years of Republican adminis- 
tration. 


| Soviet authorities have been able to | 


| achieve this flow production one of 


its effects that the Western industry | 


will presumably be finding ways to 
meet is that, having done it, they are 
in a position to turn to the developing 
| areas of the world with tools to which 
| those countries could shape their ex- 
pansion. 
On research spending the BBC 
interviewer was armed with the figure 


of a recent survey that less than one | 


per cent of the industry’s turnover 
went into research. Mr. Morgan 
returned on this the interesting com- 


ment that this figure might well not | 


include the money spent on develop- 
ments in the industry since he thought 
manufacturers’ development costs were 
swallowed up in production costs. 

In the machine tool industry of this 
country where so often the machine 
is made to do a particular job the 
development costs may well be not 
very easily separable from other costs, 
but it would have been strange if 


none of the manufacturers replying | 


to the questionnaire attempted to 


make some estimate. 


position of the order books at the | 


month end was not so stimulating. | 


The export order book at the month 
end was much the same as in 1958, 
above £15 million. At home the 
order book at the month end, £37 
million, was still down £6 million on 
the end of September 1958, £43 
million. But the rate of orders is 
markedly up, even allowing for the 
resumption of work after the holidays, 
and with the multi-million pound 
schemes of development in the car 
industry, diversification in the aircraft 
firms, and the only now developing 
recovery in heavy engineering a 
continuation of the improvement 
seems probable. 


Argument 


Encouraging as the industry may find 
these figures they are not likely to still 
the argument over the way the machine 
tool manufacture of the United King- 
dom is carried on. Mr. W. J. 


Morgan, adviser to the Machine Tool | 


Trades Association, fired off some 
accurate rounds at the earlier BBC 
talk by Professor Seymour Melman, 


when he was interviewed on the BBC | 


““ Workshop ” programme. 

Mr. Morgan’s interviewer slipped 
from Professor Melman’s statement 
that the Russians, with their mass 
production methods, could export 
large quantities of tools, into asserting 
that they were already doing so. 

Mr. 
apprehension down and went on to 
doubt whether the Russians would be 
in a position to export mass-produced 
machine tools for a long time yet. 
Those being made by mass production 
were three or four types, out of many 


hundreds of types, and many of these | 


the Russians did not make at all and 
had to import. 


for their own consumption. 
by organising that consumption and 


Morgan knocked this mis- | 


All that were made by 
production line techniques were needed | 
It was | 


Steel Peace 
at a Price 


Three weeks before the date on which 
it could have started again, the United 
States steel strike has been brought to 
an end with mutual congratulations. 
£215 million has been added to the 


steel companies’ costs by their last | 


concession. 


There is no statement from the com- | 


panies that they will be able to keep 
the price of steel steady. In Britain 


the steel industry is a model of man- | 


agement-union consultation. There is 


a long unbroken tradition of freedom | 


from the disputes which periodically 
disrupt the American industry. 


The cynical may construe the long | 
refusal of the steel firms to compro- | 


mise as a willingness to see steel stocks 


used up over a period in which labour | 
taken themselves off the | 


costs had 
books. The hardship which the men 
met before the Taft-Hartley injunction 
compelled the return to work, for the 
80 days that would have expired on 
26 January, was relative by European 
standards. The credit of the strike- 
| experienced shop keepers in the steel 
| towns was as long as their confidence. 

Back at the plants, and with a message 
| of peace, prosperity and lasting happi- 
| ness from their president, Mr. David 
| McDonald, the steel workers will not 

be overlong in getting out of the red. 

A feature of the last weeks of 
negotiation has been the intervention 
,of Mr. Richard Nixon, now the 
| Republican’s unchallenged hope for 
the next presidential election. Many 
| times the negotiators met at the vice- 
| president’s home. Towards the end 
he was only able to keep in touch by 
| telephone, but the Labour Secretary, 
Mr. J. P. Mitchell, openly stated when 
peace was announced; ‘“‘ we would 
not have had a settlement ’’ without 
| Mr. Nixon. 


of Prospects for Soviet- 
American Trade 


The question of easing restrictions on 


British trade with the Soviet bloc was | 


urged recently by Lord Boyd-Orr 
(ENGNG., p. 631, 18 Dec. °59). The 
same problem, but from the American 
point of view, has been widely dis- 
cussed in American trade journals and 
elsewhere in the past few weeks. 

What are the prospects of increased 
trade between the USSR and America? 
Will the political talks be followed by 
an economic summit to arrange trade 
in washing machines, Cadillacs and 
samovars? The short answer is that 
it takes two to make trade, and at the 
moment American firms are making 
no moves to get their catalogues 
translated into Russian. Partly the 
reasons are political. Cold war and 
trade just don’t go together. 

But there are many economic 
factors involved as well. Trade is a 
continuous process and markets are 
built up over the years. Russia alone 
| of the great industrial powers has 
| never played a large part in world 
trade. When the Soviets need foreign 
currency to buy electrical equipment 
| or machine tools, they simply come 
on to the world market with some 
| product of which they happen to have 


a surplus. In the past two years tin | 
and aluminium have been sold in 
this way. 

| Dangerous 


The idea of making goods only 


| for the foreign market is not part of | 
In food and | 


their economic outlook. 
raw materials also the same rules 
| apply. Supplies are erratic and it 
would be very dangerous indeed for 
| any firm to gear itself to large scale 
output in the hope of receiving regular 
shipments from Russia. 

In some cases minerals are being 
produced by undeveloped countries 
such as India and Pakistan that are 
receiving American aid. The Amer- 
icans hold that the best policy is to 
help these countries to help themselves 
| by buying from them materials pro- 
| duced with their help. And at the 
| present time when foreign aid dollars 
| must be spent on American goods in 
| order to ease the US balance of 
payments problem, there is little hope 
= a big switch over to trade with 
| Russia. 
| On top of the political and econ- 


| omic difficulties there is also the | 
| to provide adequate verges. 


| sordid commercial problem of what 
'to use for money. At a time when 
| the Americans are losing gold from 
| Fort Knox rather too fast for their 
| liking, it might be thought that more 
| trade with the world’s chief gold 
| producers might be highly acceptable. 
| Here also the snag arises that the 
| Russians like to balance trade with 
| each country separately but rarely use 
| gold for doing so. All told it looks as 
| though the differences in outlook and 
| commercial practices are, for the 
| present at any rate, too great for there 


Generating Plant 

Up 7 per cent 

More than 27 million kilowatts output 

| capacity was reached by the Central 
Electricity Generating Board by the 
end of 1959. 

An installed capacity of 1,775,000 
kW, altogether 21 turbogenerators and 
23 boilers, was put into 15 stations, 
five of them new, during the year. 

The high point of the Board’s year 
was bringing into service the High 
Marnham power station on the Trent, 
a 200,000 kW unit. High Marnham 
is the largest single unit so far installed 
by the Board and has a greater output 


capacity than any other unit in 
| Europe. Its associated boiler has an 
| output capacity of 1,400,000Ib of 


steam an hour and the turbine stop 

valve conditions are 2,300 Ib per sq. in 

at 1,050° F. English Electric made the 

turbogenerator for High Marnham, 
| and International Combustion the 
| boiler plant. 

Two other stations in line with the 
great demands for which the Board is 
planning were the Blyth A station in 
| the North, with two 120,060 kW units, 
| and Drakelow B in the Midlands with 
the same capacity. At Blyth the 
turbogenerator was by Associated 
| Electrical Industries and the boiler 
| plant by Babcock and Wilcox. At 
| Drakelow B, a new station, C. A. 
| Parsons provided the turbogenerator 

and International Combustion— Foster 
| Wheeler the boiler plant. 


and Norfolk Railways 
into Roads 


Is Norfolk to be the place in Britain 
in which Brigadier Thomas Lloyd, 
author of the famous lecture on 
turning the railroads into ordinary 
| roads, sees his plan coming true? 

Norfolk County Council approved 
last week-end a scheme to buy from 
| the British Transport Commission six 
lengths of now disused track for 
| conversion into roads. Norfolk, as 
| the House of Lords recently heard, has 
| a chronic need for more roads both 
for industrial purposes and to serve 
| holiday traffic to the coast and the 
| Broads. 
| The county highways committee 
has reported that, on three of the 
lengths of former Midland and Great 
Northern track, the cost of conversion 
to roads would be greater than recon- 
structing what roads there already are. 
However, the roads made where the 
tracks had been will have a signifi- 
cantly better alignment. Thirty miles 
of track are involved and the total 
cost, with a Ministry of Transport 
grant of 75 per cent, is estimated to 
reach £1 million. The roads would 
be 24 ft wide and it would be possible 


Brigadier Lloyd, who was Deputy 
Engineer-in-Chief at the War Office at 
the time of his paper four years ago, 
visualised a 20,000 mile transport 
system which would have the immense 
advantage that the British railway 
system is, in his words, ‘ virtually 
horizontal.” The saving in journey 
time that this offers is rather higher 
than the saving worked out in the 
theoretical papers on MI and an 
| appreciable safety gain would pre- 
| sumably be made. 
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Silicon Ceramics for High Temperatures 


Recent improvements in cera- 
mics based on compounds of 
silicon bring nearer the time 
when the high temperature 
resistance and strength of 
these materials can be made 
use of in engineering com- 
ponents. 


Two promising engineering ceramic materials 
are based on the metal silicon. The first of these 
is the carbide, and the second the nitride. They 
are members of a wide range of refractory 
families of compounds, others being the oxides, 
borides, silicides and aluminides. Although the 
high temperatures at which these materials melt 
or dissociate is generally very high, alumina, for 
instance, melting at 2,015°C and tantalum 
carbide at 3,880° C, the lack of thermal shock 
resistance to impact strength has slowed up their 
commercial exploitation. To overcome these 
shortcomings of ceramics, and silicon carbide 
and nitride are no exception, there have been two 
approaches to modification, firstly to the materials 
themselves by addition of metals to yield cermets, 
and secondly to the question of design which has 
‘yielded the rather well-worn comment that what 
is needed is a “ new design philosophy.” The 
latter is still true, although little exploited, and 
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silicon nitrided bonded version of this material 
was made, and even further improvement re- 
sulted from self bonding the material, in other 
words, silicon carbide bonded with silicon 
carbide. This last material is known as “ den- 
sified *’ or KT silicon carbide and has properties 
shown in the table, compared with the older 
forms and with another similar material cailed 
GRB silicon carbide. This GRB is a more recent 
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basically means designing with a material which 
has a different coefficient of expansion from 
metals, and arranging for it to be clear of stress 
raisers and used in compression. 

Silicon carbide bodies were first made with a 
silicate bond and found wide use for refractory 
blocks in furnaces. Great improvement in 
chemical resistance and strength came when the 


Transverse Rupture Strength of Silicon Ceramics 


Compacting Strength at | Strength at 
pressure, Bulk 1,200° C room temp 
tons per density tons per tons per 

sq. in $q. in sq. in 

16 2°$ 13-0 | 9-8 

Silicon 4 2:2 7-1 69 

Nitride 2 2:1 68 5-3 

\ i 19 43 49 
Nitride- 

10 per cent 2 2-2 5-6 7-4 
carbide 
Nitride- 

5 per cent 2 2-2 7-0 5-2 
carbide 
Nitride- 

5 per cent 2 2:2 5-$ 5-0 
carbon 


Source: AML Report No. A/75(S) 


Creep of silicon ceramics under a bending load of 
1-5 ton per sq. in at 1,200°C. 


product of the Cartorundum Company in 
America and is a dense body of silicon carbide 
which contains from 20 to 45 per cent graphite 
particles. 

In these silicon based ceramics it can be seen 


General Properties of Commercic 


Density, gm per c.c 

Mean thermal exp. 0-2,550° F, per ° F 10-* 

Modulus of rupture, 77° F, Ib per sq. in 

Thermal conductivity 2,200° F, Btu per hr per sq. ft per ° F per in 
Compressive strength, Ib per sq. in 

Modulus of elasticity 77° F, 10° Ib per sq. in 
Maximum Service Temperature, ° F 
Inert atmosphere 


Oxidising atmosphere 


ce 1,830° F d 1,600° F 





a Low carbon 5 1,830° F 








Partially nitrided blade (middle left) is machined 

from compacted rod and nitrided to finished 

component. The three bodies shown on the right 

of the illustration were machined from presintered 
stock 


that most bodies are composite, and contain 
varying amounts of the carbide, carbon (graphite), 
silicon and the nitride. This intermixing is 
desirable. The carbide bonded with the nitride 
is relatively inexpensive compared with the 
densified product, and the good corrosion 
resistance of the nitride is imparted to the mix. 
Tests reported in the Admiralty Materials 
Report No. A/75(S) by Parr, Martin and May 
illustrate that the creep strength of silicon nitride 
at 1,200° C is improved many times by addition 
of powdered carbon or silicon carbide. Results 
of this latter investigation are shown in the 
illustration. Although analysis of the properties 
of the GRB ceramic does not fully explain the 
reasons why, it is claimed by Carborundum that 
the presence of graphite granules in the body of 
this material improves the thermal shock 
resistance of the carbide by their ability to 
‘“* absorb uneven expansions.” 

Silicon carbide oxidises to form a layer of 
silica, which, in the absence of reducing or low 
melting point glass-forming elements, is pro- 
tective even above 1,000°C. The _ nitride 
oxidises very little, certainly at temperatures up 
to 1,200°C, but is attacked by potassium 
hydroxide at about 400°C and by sodium 
sulphate and vanadium pentoxide at 1,000° C. 
It happily resists molten non-ferrous metals and 
molten steel and iron for short periods of time. 

In work at the Admiralty Materials Labora- 
tory, the nitride has been made into turbine 
nozzle guide vanes and incorporated in a turbine 
working at 750°C. Clearances were such that 
the vanes were held in compression at working 
temperature. After 250 hours of intermittent 
service the silicon nitride was in a condition 
described as perfect. 


al Silicon Carbide Ceramics 
Silicate Nitride Densified GRB 
bonded bonded carbide 
2-6 2-9 3-1 2:°8a 
24 2-4 2-2 2:7 
2,200 5,500 24,000 8,7004 
109 113 293« 350d 
15,000 20,000 150,000 62,800 
13-2 17 68 30¢ 
3,200 3,200 4,000 4,000 
} 2,900 3,000 3,000 2,800 
e 1,830° F Source: ‘Catoraten Conguny 











ENGINEERING 8 January 1960 


Degreasing and 
Phosphating Together 


In a new process announced by Du Pont, metal 
parts are given a phosphate coating while 
simultaneously being cleaned and degreased by 
immersion in a chemical bath based on tri- 
chlorethylene. In the bath are incorporated 
the phosphating chemicals and the whole is 
maintained at the boiling point of 188° F. 
As components leave the vapour zone they dry 
ready for immediate painting. 

The coating, as formed on steel, is a strongly 

adherent form of iron phosphate which provides 
an excellent paint base. Coatings weigh from 
40 to over 200 mg per sq. ft and can be achieved 
in from one half to three minutes immersion. 
Coatings can also be produced on other metals 
such as aluminium, magnesium and zinc. The 
machinery for this combined bath is fabricated 
by Blakeslee and Company, and the process 
will be commercially available in mid-1960. 
E.I. Du Pont de Nemours and Company, 
Electrochemicals Dept., Wilmington, Del., USA. 
G. §S. Blakeslee and Company, Chicago, Ill, 
USA. 


Fast Curing 
Stoving Enamel 


Under a new licensing agreement with the 
Pittsburgh Plate Glass Company in the USA, 
a range of acrylic resins suitable for high tem- 
perature stoving enamels is being made by 
Styrene Co-Polymers Limited. These will be 
used by Lewis Berger to make exciting new 
enamels which will be sold under the name of 
Bergercron. The main outlet is for industrial 
and domestic “ furniture *’ including containers, 
office furniture, refrigerators and cookers. 

In the table, the properties of the enamel are 
compared with those of competitive coatings. 
Although not quantitatively expressed, the 
properties of Bergercron show no _ failings 
in contact with the chemicals likely to be 
encountered by the “ furniture.’” What is more, 
the good properties are obtained by direct 
application to metals such as steel, aluminium 
and zinc alloys without primer. 

Stoving is normally performed at 350° F for 
30 minutes, which is comparable with that 
required for epoxy finishes and higher than the 
normal schedules for alkyd resin finishes. 
Recent work has shown that the temperature 
can be reduced to 300° F without sacrificing 
essential properties if modification is made. 
Going in the other direction, if stoving is carried 
out at 380° F, the curing time is halved, and 
raising the temperature above 400° F speeds the 
process up even further without damage to the 
coating. For a special application on steel 
razor blades, flame heating at 1,000 to 1,200° F 

Performance of New Acrylic Stoving Enamel 


| Alkyd Alkyd | High 


Berger- amino amino tempera- 
cron over epoxy over ture 
primer primer | epoxy 


Hardness 

Adhesion cross 
hatch “on 

Flexibility and 
impact 


Detergent resis- | 
tance. . 


Humidity res- 
tance and 
water soak 


Colour stability 
on double | 
stoving } | | 


Hot fat resist- 
ance .. 


Stain resistance | + +4 j | 


Stoving temper- | 
ature required High | Medium | Medium | _ High 
| 350° F | 250°F 250-275°F | 350-375°F 
| | } | 


+ Very good. + Normal 


Key: + + + Outstanding. 
for industry. 








effects curing in the short time of 4 to 5 sec to 
give a finish which will withstand immersion in 
boiling water for 2 minutes. 

Lewis Berger (Great Britain) Limited, 173-9 
Tyburn Road, Birmingham 24. 


Standards Committee 
Sits on Rubber 


The eighth meeting of the International Standards 
Organisation technical committee 45 took place 
in New York in October last. It marked the 
beginning of the sharing of responsibility for 
organising working parties on the many tests 
on rubber among different member countries. 
For instance, Italy will be the convening country 
for chemical tests, France for latex tests and 
standardisation of terms and definitions, and the 
USA for physical tests on unvulcanised rubber 
and static tests. The United Kingdom will 
convene for ageing and degradation, electrical 
and ebonite, and cellular rubber tests, the 
Netherlands for classification of vulcanised 
rubbers, and Germany for dynamic tests. 
Responsibility for product specifications will go 
either to the USA or Germany. 

These further resolutions were made: to 
submit to the general secretariat a draft ISO 
recommendation for the determination of impact 
brittleness temperature; and for the secretariat 
to submit for postal approval amendments and 
additions for existing ISO recommendations for 
the determination of stress-strain and hardness. 
Larger tolerances are proposed on dimensions of 
the existing tensile test piece and an additional 
smaller test piece is suggested. In the hardness 
test the tolerances are tightened on ball sizes 
and leads, and a new small ball indentor with 
corresponding loads is proposed for use on 
samples of substandard thickness. This was 
originally called the micro-hardness test. 


Coloured Pencils for 
Glossy Surfaces 


This pencil is certainly not the first to write on 
glossy surfaces, but it does offer a point which 
will not turn brittle or go soft over the tempera- 
ture range 30 to 100° F. This makes for economy 
in use compared with wax crayons. 

The original black-lead version was introduced 
last year by the Plastic Packaging Division of 
Gordon and Gotch. Now this Swan “ All- 
Stabilo ’’ pencil is being marketed in six colours, 
red, white, blue, black, yellow and green. They 
can be used for writing on transparent wrappings, 
art and glossy paper, films, plastics, glass, metal, 
porcelain, stone, leather, foils and rubber. 


Gordon and Gotch Limited, 75-79 Farringdon 
Street, London, EC4. 


Aluminised Mild Steel 
Comes to Britain 


In America and Canada the demand for hot-dip 
aluminised mild steel already runs into thousands 
of tons a year. In Britain the demand is still 
in three figures. Coated Metals are the people 
who make it. It is called Aludip, and comes at 
the moment in sheets from 10 to 20g, in sizes up 
to 4 ft by 3 ft. 

Aluminising imparts good resistance to oxida- 
tion and to attack by sulphurous atmospheres. 
Such sheets can therefore be used for heat 
exchangers, silencers and exhaust systems, the 
car silencer being one of the largest markets for 
the material in America. Heat resistance is 
retained up to about 750° C, but if continually 
exposed to this temperature, the aluminium not 
only oxidises but also penetrates the steel sheet 
to give a reduction in ductility of the sheet. 

This brittleness is caused by the presence of 
an iron-aluminium intermetallic compound, and 
its control is important both during manufacture 
of the sheet and in subsequent operations such 
as welding. The aim is to keep the layer thin, or 
to avoid it altogether. Thus in dipping the steel 
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sheet into molten aluminium at around 700° C, 
the time is so adjusted to obtain a 0-0015 in layer 
of aluminium and an intermetallic thickness of 
only 20 per cent of this. In the batch process— 
which involves pickling, fluxing, and hot dipping 
—the intermetallic layer can often rise to 50 per 
cent of the aluminium thickness. 

Coated Metals are promoting use of the 
material in Britain if only because a larger 
demand would enable them to turn over to con- 
tinuous production. Rather surprisingly, per- 
haps, it is quite easy to avoid brittleness in all 
welding processes except by arc methods. At 
the moment, 90 per cent of the British material 
is used in gas space heaters. 

Coited Metals Limited, Palmerston House, 
Bishopsgate, London, EC2. 


Tin-Aluminium Alloy 
for Solid Bearings 


An aluminium alloy containing small amounts of 
tin has been used for bearings in place of con- 
ventional materials, such as Babbitt metals, 
both lead and tin based, and bronzes, for a 
number of years in Europe and the United States 
and it is being increasingly used in this country. 
Davy and United Engineering Company are now 
offering 6-5Sn-aluminium alloy bushes in their 
Morgoil specialised bearing system which has 
been fitted on the backup rolls of 7ft and 
12 ft steel rolling mills in this country. One mill 
has recently completed three years’ service, during 





Bearing bush in 6-5Sn-aluminium alloy for a steel 
rolling mill. 


which time more than 500,000 tons of steel were 
rolled, and when the bearings were examined 
they were found to be in good condition. Bushes 
for bearings of this type are cast from Noral 730 
aluminium alloy, this being particularly suitable 
as a bearing material where high loadings and 
speeds are encountered and where adequate 
lubrication is available. The illustration shows 
a bush 36in in diameter and weighing 800 Ib, 
fitted on a 7ft mill. Other ferrous and non- 
ferrous metal rolling mills in this country and in 
Europe have been fitted with tin-aluminium 
bushes either as part of specialised bearing 
systems, such as Morgoil, or as plain bearings. 
Noral 730 is a 6-5Sn-2-5Si-1Cu-aluminium 
alloy. It has a 0-1 per cent proof stress of 4 tons 
per sq. in, an ultimate tensile stress of 10 tons 
per sq. in, and has been specifically developed for 
solid bearings, in other words bearings which do 
not need a backing material to give strength. 
With a thermal conductivity three times greater 
than that of steel and five times greater than 
Babbitt metal, Noral 730 is sufficiently plastic to 
conform to any normal misalignment, it embeds 
particles easily and is therefore highly suitable 
for heavy duty machinery such as rolling mills. 
These properties enable it, say Northern Alumi- 
nium, to be used at lower cost in place of brass 
for bushes in diesel engines, hydraulic presses 
and pumps, electric motors, cranes, dredgers, 
lathes and combine harvesters: applications that 
have been successful in the United States but the 
majority of which are untried in this country. 


Northern Aluminium Company Limited, Banbury, 
Oxfordshire. 











Plain Words 


By Capricorn 


When the Solartron Electronic Group came 
into the news last week because they were 
joining Firth Cleveland, I couldn’t help 
feeling that the real significance of this move 
was being missed. All the talk of shares and 
profits and the rest of the financial para- 
phernalia overlooked the fact that here was a 
company engaged in some of the most 
advanced applications of electronics. What- 
ever the financial mechanics of the move, 
the important thing was that a group with 
a very successful technical record had more 
electronic tricks up its sleeve which it could 
only bring out if it had more capital. 

Such a happy coordination of technical 
and financial opportunities raises a question 
of great importance: wherever there is 
technical opportunity and drive, do the 
necessary finance and backing follow? 

There are two quite distinct areas in this 
matter: the private sector and the public 
sector of the economy; or as I would prefer 
to call them—the field of public action and 
the field of independent action. When there 
is a failure to grasp technical opportunity in 
the field of public action, we are all aware of 
it sooner or later, but we don’t necessarily 
hear of all cases of failure in independent 
action. They must, I think, be comparatively 
few and slight. 

For the really big projects, like atomic 
energy, public action is probably the only 
way, at least in the early stages. But it will 
only succeed if there is a clear path ahead 
and not too many opposing forces. For at 
least thirty years there were too many forces 
opposing the wider electrification of our 
railways, and there have been too many 
opposing the development of roads. In the 
eight years since the MI motorway was first 
planned, electronic firms and other fast- 
developing firms have got on with their job 
and produced results. I have no doubt that 
there were forces opposing them too. 

I once watched gangs of Egyptian labourers 
off-loading large wooden cases and crates of 
military stores from lighters on to the shore 
at Suez. No machinery was used; just bare 
hands. They would gather round a case of 
about 6ft cube, an unnecessarily large 
number of them all jostling with each other 
and chanting a song. As there was no one 
in authority giving directions, each man 
pushed and shoved as he pleased. For a long 
time the case wouldn't budge because all the 
forces more or less cancelled out; then, by 
chance, a resultant was produced sufficient 
to start the case moving. The chanted song 
gave way to a primitive chorus of excited 
cheering as the case was propelled on to the 
shore—or, sometimes, into the Suez Canal. 

I was reminded of that sight when we all 
joined in the jubilation over the opening of 
Mi. Yes, the motorway had been built, but 
we had held the work up for nearly a decade. 
Like the Egyptian labourers, we should have 
been ashamed of our tactics, but no—the 
longer we delay any action the more we cheer 
at the end. 








Letters to the Editor 


Pass the Ammunition 


Sir, Every weapon, with the exception of the 
spear, which nowadays we call the bayonet, 
becomes in its turn, obsolete. 

Evidence exists to show that advanced thinkers 
hold that nuclear weapons will go the way of 
Greek fire, armoured ships and toxic smokes. 
The infantry can now beat the tank with its own 
personal weapons. Therefore, the ever-turning 
wheel of history places infantry once more 
back on its military pinnacle. The most severe 
problem now set to the infantry commander 
is the supply of ammunition to his forward 
elements, especially the heavier anti-tank types. 

Here, the VTO aircraft comes in, but it need 
not be manned: in fact, it must not be. With 
the “known art” of wire guidance, a flying 
ammunition carrier may be steered from its 
dump to its dropping zone, even in the area of 
enemy small-arm fire, and back, by night or day, 
with no crew. 

Such an enhancement of infantry fighting 
potential hardly needs stressing. 

Your obedient servant, 
L. V. S. BLACKER. 
Cold Hayes, Liss, Hants. 
29 December, 1959. 


All Science in One Syllabus 


Sir, As a junior student of mechanical engineering 
with an experimental bias, and as a relatively 
new reader of ENGINEERING, I was most interested 
in your article “* Single Syllabus for Science ”’ 
(ENGNG., 18 Dec. °59, p. 636). 

Many teachers of technical subjects have 
expressed and stressed the view that the under- 
standing of science as a single unit comprised 
of a number of inter-related and integrated 
subjects is of the utmost assistance and import- 
= in the comprehension of any particular facet 
of it. 

I would be much obliged if, on my behalf and 
on behalf of students generally, you would invite 
any readers to elaborate on this theme or to 
recommend specific publications which may 
further the general understanding of it. 

I am, Sir, Yours faithfully, 
A. ROBERTSON. 
14 Eildon Terrace, 
Newtown St. Boswells, Roxburghshire. 
24 December, 1959. 


Transatliation 


Sir, This is a twofold request of which the first 
part concerns Capricorn whose comments we 
eagerly anticipate with each issue. In your 
18 September issue Capricorn, in Plain Words, 
quoted Sir George Thomson in reference to the 
“* populariser.”” Would you be so good as to 
explain the functions of the populariser for us? 
He is a mysterious individual who has not yet 
found a place in our dictionaries and we are 
anxious to understand him. 

Part II of our request deals with terminology 
in the area of instrumentation and control or, 
if you will, automation. We feel, in this country, 
a definite lack of standard nomenclature in this 
field. Could you tell us if you have in Britain 
a nationally recognised standard control termin- 
ology? We shall be very grateful for a paragraph 
or two on this subject. If at all possible we 
would like to have a copy of any such standard 
or, in lieu of it, the source where such might be 
obtained. 

Very truly yours, 
A. W. HINDENLANG, 
Associate Editor. 
Combustion, 
200 Madison Avenue, New York 16. 


Editor’s Note: The popularizer does in fact appear 
in the Shorter Oxford English Dictionary, but for the 
benefit of our ‘ Webster-bound”’ transatlantic 
readers, we would add that the ranks of popularisers 
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—we prefer the s to the z— include such people as 
Lancelot Hogben in mathematics, and Ritchie Calder 
in science generally, both successful interpreters of 
science and technology to the layman. 

The basis of standard British terminology in this 
field is the British Standard 1523 Glossary of Terms 
used in Automatic Controlling and Regulating Systems, 
of which three parts have been published, viz., 
Section 2, Process Control (at present under revision), 
Section 3, Kinetic Control, and Section 5, Com- 
ponents of Servo-Mechanisms. (All available from 
the British Standards Institution, 2 Park Street, 
London, W1.) 


Remote Reactors 


Sir, I refer to your Leader entitled *“* Time to 
Pick a Winner’ (ENGNG., 23 Oct.’59, p. 365). 

In the course of your remarks, you suggest 
“Build a prototype abroad, preferably in the 
Commonwealth and within reach of a materials- 
testing reactor and other research facilities, and 
under special guarantee and conditions of sale.” 

This does, perhaps, raise the question as to 
whether it would be possible to build a small 
prototype reactor in Australia at a site sufficiently 
isolated to take full advantage of the reactor’s 
independence of bulky fuel supplies but near 
enough to the Lucas Heights establishment for 
access to development resources. 

The answer is “ no.”’ Lucas Heights is located 
in New South Wales about 25 miles south of 
Sydney. The New South Wales electricity 
supply system is fairly well developed, extending 
to the Victorian border in the south, the Queens- 
land border in the north and to most inland 
towns within 300 miles of the coast. The only 
isolated town with a significant power demand 
and not yet connected to the New South Wales 
grid is Broken Hill which is over 700 miles from 
Sydney and hence too far from the Research 
Establishment to consider for an experimental 
prototype. 

Yours faithfully, 
D. R. GRIFFITHS, 
Power Study Engineer. 
Australian Atomic Energy Commission, 
Box 5343, GPO, 
Sydney, NSW. 
22 December, 1959. 


Events in Advance 


From Toys to Fancy Goods 


It is appropriate to the present season that three 
exhibitions devoted to toys and gifts should be 
due to take place in different parts of England 
during the next few weeks. The earliest, the 
International Toy Fair at Harrogate, opens in 
that town tomorrow and will continue until 
today week. This year’s fair is the eleventh of 
the series and a wide range of toys will be on 
exhibition, including many new designs of 
electrical, engineering and railway interest. 

The next to be held is the five-day International 
Gifts and Fancy Goods Fair, which will open at 
Blackpool on | February. It is the eleventh of 
the series of such fairs to be organised by the 
Fancy Goods Association, London, and _ is 
expected to be on an appreciably larger scale 
than those held previously. 

Lastly, there is the Seventh British Toy Fair, 
at Brighton, which will run from 15 to 19 Feb- 
ruary. The organisers, the British Toy Manu- 
facturers Association, estimate that more than 
200 makers of toys will exhibit, occupying a 
total of some 55,000 sq. ft of space. Accommo- 
dation has been taken by the Association at the 
Bedford, Grand and Metropole Hotels and, in 
addition, several firms will be showing their 
products at the town’s Corn Market. An idea 
which is being developed by the Association is 
the provision of free taxi services between the 
various exhibition centres for the convenience 
of home and overseas buyers. A number of 
continental firms will take part in the fair for 
the first time and, in consequence, products 
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will be on show from Austria, Denmark, France, 
Italy and Western Germany. 

_Another item of continental interest in rela- 
tion to toys is the six-day International Toy Fair 
at Nuremberg which opens on 3 March and for 
which Mr. Neven du Mont, 123 Pall Mall, 
London, SW1, is the agent. 


Exhibitions and 
Conferences 


Toy Fair, 11th International.—Sat., 9 Jan., to Fri., 
15 Jan., at Harrogate. Organised by Harrogate 
International Toy Fair Ltd., Finsbury Court, 
a Pavement, London, EC2. Tel. MONarch 

Health Physics and Nuclear Power Lecture.—Wed., 
13 Jan., at 45 Great Peter Street, London, SWI. 
By B. C. Godbold. Arranged by the Women’s 
Engineering Society, 25 Foubert’s Place, London, 
WI. Tel. GERrard 5212. 

Scientific Exploration of Space, Schools Lecture.— 
Sat., 16 Jan. (3 p.m.), at Church House, Great 
Smith Street, London, SWI. By Dr. N. H. 
Langton. Apply to the British Interplanetary 
Society, 12 Bessborough Gardens, London, SWI. 
Tel. TATe 9371. 

Gifts and Fancy Goods Fair, 11th International.— 
Mon., | Feb., to Fri., 5 Feb., at Blackpool. 
Organised by the Fancy Goods Association, St. 
Dunstan’s House, Carey Lane, London, EC2. 
Tel. MONarch 0871. 

Amusement Trades Exhibition, 16th.—Tues., 2 Feb., 
to Thurs., 4 Feb., at the Royal Horticultural 
Society’s New Hall, Greycoat Street, London, 
SWI. Organised by Amusement Trades Exhibi- 
tion Ltd., 19 Charing Cross Road, London, WC2. 
Tel. WHItehall 2524. 

Liquid Gases, Industrial Lecture and Demonstration 
for Science Sixth Formers.—Fri., 12 Feb. (4.30 
p.m.), at the Science Museum. By Dr. F. Din. 
Apply to the Director, Science Museum, Exhibition 
Road, South Kensington, London, SW7. Tel. 
KENsington 6371. 

British Toy Fair.—Mon., 15 Feb., to Fri., 19 Feb., at 
Brighton. Organised by the British Toy Manu- 
facturers’ Association, 93-94 Hatton Garden, 
London, ECI. Tel. CHAncery 9158. 

Toy Fair, Nuremberg International.—Thurs., 3 Mar., 
to Tues., 8 Mar., in Nuremberg. Agent: Mr. 
Neven du Mont, 123 Pall Mall, London, SWI. 
Tel. WHitehall 8211. 

Motor Show, Geneva International.—Thurs., 10 Mar., 
to Sun., 20 Mar., in Geneva. Organised by the 
Fondation du Salon de l’Automobile, | Place du 
Lac, Geneva, Switzerland. 

Stationery and Allied Trades Fair, Sixth National.— 
Mon., 28 Mar., to Fri., | April, at the Royal 
Horticultural Society’s Old and New Halls, Vincent 
Square and Greycoat Street, London, SWI. 
Organised by the National Newsagent, Bookseller, 
Stationer, 149 Fleet Street, London, EC4. Tel. 
CITy 2604. 

Fuel Efficiency and Power for Industry Exhibition.— 
Wed., 27 April, to Fri., 6 May, at Olympia, London, 
WI4. Organised by Provincial Exhibitions Ltd., 
City Hall, Deansgate, Manchester 3. Tel. Deans- 
gate 6363, 

Paris Trade Fair, 50th International.—Sat., 14 May, 
to Sun., 29 May, in Paris. Apply to the French 
Chamber of Commerce, 74 Brook Street, London, 
WI. Tel. HYDe Park 2744. 

Swiss Import Exhibition (ZUSPA) (Technical Goods). 
—Fri., 20 May, to Sun., 29 May, at Ziirich, 
Exhibition offices: 20 Nordstrasse, Ziirich 6. 

Budapest Industrial Fair.—Fri., 20 May, to Mon., 
30 May, in Budapest. Apply to the Hungarian 
Chamber of Commerce, 17 Rosenberg h.p.u., 
Budapest V, Hungary. 

Institution of Mechanical Engineers Summer Meeting. 
—Mon., 20 June, to Thurs., 23 June, in Northern 
Ireland. Organised by the Institution of Mech- 
anical Engineers, | Birdcage Walk, London, SW1. 

Malta Trade Fair, Fourth.—Thurs., 30 June, to Sun., 
10 July, at Valletta. Organised by the Malta 
Trade Fair Corporation, Exchange Buildings, 
Valletta. 

Royal Agricultural Society Show.—Tues., 5 July, to 
Fri., 8 July, at Cambridge. Organised by the 
Royal Agricultural Society of England, 35 Belgrave 
Square, London, SWI. Tel. BELgravia 5323. 

Commercial Motor Transport Exhibition, Interna- 
tional.—Fri., 23 Sept., to Sat., 1 Oct., at Earl’s 
Court, London, SW5. Organised by the Society of 
Motor Manufacturers and Traders Ltd., Forbes 
House, Halkin Street, London, SWI. Tel. BEL- 
gravia 6611. 

Royal Horticultural Society’s Great Autumn Show.— 
Tues., 27 Sept., to Thurs., 29 Sept., at the Royal 
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Horticultural Society's Old and New Halls, Vincent 
Square and Greycoat Street, London, SWI. 
Offices of the Society: Vincent Square, London, 
SWI. Tel. ViCtoria 4333. 

Cycle and Motor Cycle Show, 33rd.—Sat., 12 Nov., 
to Sat., 19 Nov., at Earl’s Court, London, SWS. 
Organised by British Cycle and Motor Cycle Indus- 
pe Ltd., Eaton Road, Coventry. Tel. COVentry 
62511. 

Commonwealth Mining and Metallurgical Congress, 
Seventh.—During April and May, 1961, in South 
Africa. Apply to the Congress Manager, PO Box 
809, Johannesburg. 


Meetings and Papers 


British Institution of Radio Engineers 
LONDON 
**A Proposed Space-Charge-Limited Dielectric Triode,” by 
Dr. G. T. Wright. London School of Hygiene and Tropical 
Medicine, Keppel Street, WC1I. Wed., 13 Jan., 6.30 p.m.* 
(Change of arrangements.) 


Chemical Engineering Group 
LONDON 
“ Critical Examination and Joint Technological Approach to 


Project Work in the Chemical Industry,” by H. Birchall and 
D. S. Binsted. Tues., 12 Jan., 6 p.m. 


Chemical Society 
LONDON 


“Progress in the Study of Heterogeneous Catalysis,” by 
Professor C. Kembali. Tilden Lecture. Royal Institution, 
Albemarle Street, Wi. Thurs., 14 Jan., 7.30 p.m. 


Combustion Engineering Association 

LONDON 

‘“* Factors Affecting the Choice of New Boiler Plant.” Discus- 

sion opened by W. Short. Southern Region. St. Ermin’s 

Hotel, Caxton Street, SWI. Thurs., 14 Jan., 10.30 a.m. 

Illuminating Engineering Society 

EDINBURGH 

“Hospital Lighting,” by G. R. N. Chalmers. Edinburgh 

Centre. YMCA, 14 South St. Andrew Street, Edinburgh. 

Wed., 13 Jan., 6.15 p.m. 


Institute of Fuel 
NEWCASTLE UPON TYNE 
* Fuel, Oxygen and Electricity in Steel Making,” by Professor 
M. W. Thring. North Eastern Section. King’s College 
Newcastle upon Tyne. Tues., 12 Jan., 5.30 p.m.* 


Institute of Marine Engineers 
MANCHESTER 
** Human Problems in Marine Engineering,”’ by C. C. Pounder. 
Merseyside and North Western Section. Engineers’ Club, 
Albert Square, Manchester 2. Mon., 11 Jan., 6.45 p.m. 


Institute of Metal Finishing 
LONDON 


“ Stoving Paint Systems,” by A. W. Greig and F. G. Randall. 
Organic Finishing Group. British Institute of Management, 
80 Fetter Lane, EC4. Wed., 13 Jan., 6.30 p.m. 


Institute of Physics 
LONDON 


“ Problem of Primary Cosmic Radiation,” by Professor J. G. 
Wilson. London and Home Counties Branch. Mon., 
11 Jan., 6 p.m. 


Institute of Road Transport Engineers 
GLASGOW 
** Taking Stock on Maintenance,” by P. H. Wyke-Smith. 
Scottish Centre. Institution of Engineers and Shipbuilders in 
Scotland, 39 Elmbank Crescent, Glasgow, C2. Mon., 11 Jan., 
7.30 p.m. 
Institute of Welding 
LONDON 


“High-Temperature Brazing—A Modern Joining Method,” 
by E.R. Perry. South London Branch. Wed., 13 Jan., 7 p.m. 


Institution of British Agricultural Engineers 
LONDON 
**New Methods in Silage Handling,” by F. S. Mitchell and 
N. W. Dilke. Tues., 12 Jan., 2.15 p.m. 


Institution of Civil Engineers 
LONDON 


““Some Experiments in Artificial Recharge in the Lower Lee 
Valley,” by E. S. Boniface. Tues., 12 Jan., 5.30 p.m.* 


Institution of Electrical Engineers 

LONDON 
“*A Quadrature Network for Generating Vestigial-Sideband 
Signals,” by G. G. Gouriet and G. F. Newell; ** Input Imped- 
ance of Rectifier Modulators,” by Professor D. G. Tucker; 
and “ Rectifier Modulators with Frequency-Selective Termina- 
tions,” by D. P. Howson and Professor D. G. Tucker. Liec- 
tronics and Communications Section. Mon., 11 Jan., 5.30 
p.m. 
‘Gaseous Discharge Phenomena in High-Voltage Direct- 
Current Cable Dielectrics,” by E. C. Rogers and D. J. Skipper. 
Supply Section. Wed., 13 Jan., 5.30 p.m.* 

BRISTOL 
‘“* Application of Low-Pressure Resins to Some High-Voltage 
Switchgear Designs,” by T. R. Manley, K. Rothwell and W. 
Gray. Western Centre. The University, Bristol. Mon., 
11 Jan., 6 p.m.* 


Institution of Engineering Designers 
NEWCASTLE UPON TYNE 
** Use of Radioactive Isotopes in Industry,” by T. V. Suttar. 
North East Branch. Rutherford College of Technology, 
Northumberland Road, Newcastle upon Tyne |. Mon., 
11 Jan., 7.15 p.m. 


Institution of Engineers-in-Charge 


LONDON 
“* Water Treatment and Its Control,” by C. J. Hasler. Caxton 
Hall, off Victoria Street, SWI. Wed., 13 Jan., 6.30 p.m.* 


Institution of Heating and Ventilating Engineers 
LIVERPOOL 

“Warm Air Door Curtains,” by J. N. Saunders. Liverpool 

Branch. Exchange Hotel, Tithebarn Street, Liverpool. 

Wed., 13 Jan., 6 p.m. 


Institution of Mechanical Engineers 
LONDON 


“Recognition of Deterioration of Lubricants in Service.” 
Lubrication Group Discussion. Mon., 11 Jan., 6 p.m.* 





Events in Advance 


“Combustion Chamber Design and the Influence of Fuel 
Quality,” by D. Downs. Crompton-Lanchester Lecture 
Automobile Division. Tues., 12 Jan., 6 p.m.* ; 

“ Strength of Rails, with Particular Reference to Rail Joints,” 
by S. Wise, D. Lindsay and I. G. T. Duncan. Wed., 13 Jan., 


6.p.m.* 
Institution of Plant Engineers 
GLASGOW 


“ Selection of Heating Systems for Factories and Offices,” by 
T. Turner. Glasgow Branch. Scottish Building Centre, 
425-427 Sauchiehall Street, Glasgow. Thurs., 14 Jan., 7.15 


p.m. 
Institution of Production Engineers 
LEEDS 


“ Production Engineering Problems in Connection with the 
Manufacture of Tubes,” by D. B. Such. Leeds Section 
Hotel Metropole, King Street, Leeds 1. Mon., 11 Jan., 7 p.m. 


Institution of Public Health Engineers 
LONDON 
* Coal Preparation Effluents and Their Treatment,” by W. G. 
Harper. Caxton Hall, off Victoria Street, SWI. Thurs., 
14 Jan., 6 p.m. 


Institution of the Rubber Industry 
LONDON 
** Chemical Plant Lining,” by J. Westhead, at 5.30 p.m. 
“ Hypaion Coatings,”’ by Dr. J. N. Milne, at 7 p.m. 26 Port- 
land Place, W.1. Tues., 12 Jan 


Junior Institution of Engineers 
LONDON 


**A Radio Navigation Aid for Ships and Aircraft,” by C. 
Powell. Fri., 15 Jan., 7 p.m.* 


Manchester Association of Engineers 
MANCHESTER 
“ Aircraft Blind Landing Systems,” by J. S. Shayler. Engineers’ 
Club, Albert Square, Manchester. Fri., 15 Jan., 6.45 p.m. 


Manchester Statistical Society 
MANCHESTER 
** Forecasting in the Synthetic Fibres Industry,” by Howard 
Morris. Manchester Reform Club, King Street, Manchester. 
Wed., 13 Jan., 5.30 p.m. 


Royal Aeronautical Society 
LONDON 


“* Biological Factors in Agricultural Aviation,” by C. V. Dadd. 
Agricultural Aviation Group. Fri., 15 Jan., 7 p.m. 


Royal Society of Arts 
LONDON 


“ Training of Staff for Foreign Posts: A Dutch Experiment,” 
by Dr. E. B. J. Postma. Wed., 13 Jan., 2.30 p.m. 


Royal Statistical Society 
BRISTOL 


“Role of Statistics in Operational Research,” by Dr. K. D. 
Tocher. Bristol Group. The University, Bristol 8. Thurs., 
14 Jan., 5.45 p.m.* 
West of Scotland Iron and Steel Institute 
GLASGOW 
“* Engineering Aspects of a Modern Open-Hearth Steel Plant,” 
by J. A. Kilby and J. C. Gordon. Fri., 15 Jan., 6.45 p.m. 


The address and telephone number of the headquarters 
of each institution are given below. Meetings in the 
headquarters town are held there unless otherwise 
stated. An asterisk (*) is placed where it is under- 
stood that refreshments are available prior to the 
time stated. 


British Institution of Radio Engineers, 9 Bedford Square, 
London, WCI. (MUSeum 1901) 

Chemical Engineering Group, 14 Belgrave Square, London, SW1. 
(BEL gravia 3647) 

Chemical Society, Burlington House, Piccadilly, London, W1. 
(REGent 0675) 

Combustion Engineering Association, 70 Jermyn Street, St. 
James's, London, SW!. (WHitehall 5536) 

Illuminating Engineering Society, 32 Victoria Street, London, 
SWI. (ABBey 5215) 

Institute of Fuel, 18 Devonshire Street, Portland Place, London, 

(LANgham 7124) 

Institute of Marine Engineers, Memorial Building, 76 Mark Lane, 
London, EC3. (ROYal 8493) 

Institute of Metal Finishing. Apply to 11a Gloucester Road, 
London, SW7. (KNightsbridge 9181) 

Institute of Physics, 47 Belgrave Square, London, SWI. 
(BEL gravia 6111) ‘ 

Institute of Road Transport Engineers, 69 Victoria Street, 
London, SW1. (ABBey 6248) 

Institute of Welding, 54 Princes Gate, Exhibition Road, London, 
SW7. (KNightsbridge 8556) 

Institution of British Agricultural Engineers, 6 Queen Square, 
London, WC1. (TERminus 0140 

Institution of Civil Engineers, Great George Street, London, 
SW1i. (WHtehall 4577) 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, WC2. (COVent Garden 1871) 

Institution of Engineering Designers, 38 Portland Place, London, 
Wi. (LANgham 8847) 

Institution of Engineers-in-Charge, 13 Grange Close, Edgware, 
Middlesex. (MILI Hill 3543) 

Institution of Heating and Ventilating Engineers, 49 Cadogan 
Square, London, SWI. (SLOane 3158) 

Institution of Mechanical Engineers, | Bridcage Walk, St. James's 
Park, London, SW!. (WHitehall 7476) 

Institution of Plant Engineers, 2 Grosvenor Gardens, London, 
SWI. (SLOane 0469) : 

Institution of Production Engineers, 10 Chesterfield Street, 
London, WI. (GROsvenor 5254) 

Institution of Public Health Engineers, 179-181 Vauxhall Bridge 
Road, London, SWI. (ViCtoria 3017) 

Institution of the Rubber Industry, 4 Kensington Palace Gardens, 
London, W8. (BAYswater 9101) 

Junior Institution of Engineers, Pepys House, 14 Rochester Row, 
London, SWi. (ViCtoria 0786) 

Manchester Association of Engineers, 18 Booth Street, Man- 
chester 2. (Central 1717) 

Manchester Statistical Society: Industrial Group. Apply to 
Mr. T. J. Lunt, Ferranti Ltd., Hollinwood, Lancs. 

Royal Aeronautical Society, 4 Hamilton Place, London, WI, 
(GROsvenor 3515) 

Royal Society of Arts, John Adam Street, Adelphi, London, 
WC2. (TRAfalgar 2366) 

Royal Statistical Society, 21 Bentinck Street, London, WI. 
(WELbeck 7638) 

West of Scotland Iron and Steel Institute, 39 Fimbank Crescent, 
Glasgow, C2. (Central 5181 
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Continental Road Practice 


inter-country roads are essen- 
tial to the tourist, commer- 
cial and industrial growth of 
Southern Europe. Work in 
Austria, Italy and Switzerland 
is relevant to other areas with 
a medium density of popu- 
lation. 


For southern European countries, the way to 
economic progress lies straight down their own 
highways. Better roads, especially international 
routes, are a major need, particularly if tourists 
are to be attracted to the area. 

To assist the development of such a road 
system, the United Nations Technical Assistance 
Administration financed a study of road work 
in Austria and Italy. These two countries were 
chosen because of their advanced construction 
techniques over a variety of terrain—flat to 
mountainous, rock to clay sub-grades, river bed 
to seashore. Some of the findings are presented 
below, together with some observations on Swiss 
road engineering that are taken from a lecture 
sponsored by the Cement and Concrete Associa- 
tion late last year in London and given by Herr 
W. Schtiepp, of Betonstrassen A.G., Wildegg. 

The United Nations study group found that 
road expenditure in Austria brings immediate 
and remarkable returns in tourist travel by road. 
The arrangement of the Austrian main road 
system is three-fold: (1) motorways with two 
separate and independent one-way carriageways; 
(2) express roads for fast moving traffic, and 
(3) through roads. To maintain these, 3,000 
men are in constant employment supervised by 
some 300 engineers. The administration is 
financed by a fuel tax and, in addition, the motor- 
ways by a special budget grant. 

The motorways have an overall width of 
28:5 metres, a non-skid bituminous surfacing 
with cobblestones on either side of the carriage- 
way, and curves designed for speeds of 140 km 
and 120km per hour. Horizontal and vertical 
curves are combined to allow for the greatest 
visibility and travelling comfort. 

One of the most important motorways in the 
country, running between Vienna and Salzburg, 
is designed for a maximum speed of 140 km per 
hour. As the country between Vienna and 
Salzburg is hilly, this motorway crosses a large 
number of valleys and requires as many as 620 
bridges in a distance of 310 km. Of these, 
220 have been completed, 80 are under construc- 
tion and 210 are at the planning stage; 110 were 
finished during the war. The cost of this motor- 
way is put at only 800,000 schillings per km 
(£17,500 per mile). 


LANDSCAPING 


The largest bridge on the Vienna-Salzburg 
section is the Aitertal with a total length of 
507 metres. It is of prestressed concrete, which 
was chosen for both economic as well as for 
aesthetic reasons. The piers were finally covered 
with stone slabs to fit the bridge into the landscape. 
This attention to landscaping prevails throughout 
Austria, and embankments are often covered with 
slabs of stone of the region and even the colour 
of road surfacing is chosen purely according to 
the character of the countryside. The use of 
advertising boards is prohibited on federal roads. 

The density of traffic over any given stretch is 
another factor for constant consideration. The 
Trieste Federal Highway has an average traffic 
of 5,000 vehicles a day with 1,500 at peak periods. 
To keep this volume of traffic on the move, car- 
riageways are having to be widened, gradients 
reduced, urban centres bypassed and cycle and 
pedestrian paths built apart from the main roads. 
Road guards are now of sprung steel, supplanting 
the concrete types which are considered too 
rigid. 

Perhaps the greatest difficulty facing the road 


engineer is frost, snow and flood. On the 
Semmering Pass, where the road is planned for a 
maximum speed of 60 km per hour with 35 km 
per hour at bends, the surfacing is composed of 
two layers of concrete separated by steel wire 
netting, the upper layer containing quartz sand 
and porphyrite gravel. Steel dowels tie each 
section of concrete together. The road is pro- 
tected from landslides by a 10 metre high concrete 
embankment with a base width of 4m and 2m 
at the top. Above the embankment, trees have 
been planted which will be tied later to hold 
back snow drifts. 

In Italy, to some 25,000 km of trunk roads, 
45,000 km of provincial roads, 107,000 km of 
municipal roads, have recently been added 
a great length of toll motorways. The most 
impressive of these is the motorway linking Milan, 
Rome and Naples—the Via del Sole. Its total 





into the problems of traffic signs, route markings, 
safety installations and provisions for assistance. 
There are now no kilometre stones, only markers 
in thin sheet metal or plastic which offer little 
resistance if hit. All structures are protected by 
parapets. Retaining walls and entrances to 
tunnels have guard rails. 

The traditional road maintenance system has 
been superseded by radio-equipped motorised 
units. The surfaces of the motorway are 
* absolutely ’’ waterproof, which allows the 
use of chemical de-icing substances. 

The Via del Sole has its own police force, one 
station for every section of 35km. Begun in 
1956, the motorway will be completed by 1961. 
Its cost (except where the terrain is very broken) 
is 250 million liras per km (£200,000 per mile). 
The toll system is planned on American lines. 

In Switzerland, Herr Schiiepp explained, the 
soil has little uniformity from the point of view 
of good road foundations. It is rarely very bad, 
except in the regions where there is peat, and 
it is rarely very good, except where certain gravel 











A completed section of the Via del Sole, which will finally link Milan, Rome and Naples. 


length is 738 km and it is designed for a speed 
of 160 km on the level and 120 km elsewhere. 

The uniform width of this highway is 24m 
and its two carriageways of 7-5 m each are sepa- 
rated by a 3m central strip; hard shoulders of 
3 m make up the full width. Visibility is at least 
180 m. 

There are no intersections on the Via del Sole, 
only underpasses and flyovers. Bridges over the 
road are generally of a standard type, comprising 
two independent spans with a central pier. In 
dangerous zones, the central pier has been 
eliminated and the crossing is made by a single 
span of 26:5 m. 

Where the motorway has to cross rivers, or 
the flood plains of the Po or in the Appenine 
regions, most imposing structures are being 
built. In the Milan-Bologna section alone, 15 
large bridges have either been built or are in 
process of being completed. For several bridges, 
prefabricated piers were used. The largest bridge 
over the Po has a total length of 1,176 m and 
16 spans. 

The only stretch which includes tunnels is 
that between Florence and Bologna, where 49 
tunnels having a total length of 11,049 m are 
being driven. To avoid the danger of dazzling, 
the bores have been duplicated, each carriageway 
using a separate tunnel. 

Road research in Italy has been carried on 


deposits are crossed. Under old concrete roads 
there is a bed of rolled sand and gravel some 6 in 
to 10 in thick, and experience has shown that, 
even on soils repeatedly frozen, this foundation 
is sufficient to avoid damage to the carriageway, 
so long as adequate drainage precautions are 
taken. This bed of gravel is topped by a thin 
layer of sand (0-3in) some O to 1 in thick, 
designed to improve the level and to lessen the 
resistance to movements of the slabs. There 
have been instances where the subgrade has 
mixed with the gravel base, and damage has 
occurred. 


DURABLE SURFACES 


For most roads the carriageway slabs have a 
thickness from 63 in to 7 in according to local 
conditions; for the new motorways, the slab is 
generally heavier, from 775 in to 8in. Road 
pavements are all laid in two layers for the 
following reasons. Indigenous deposits of sand 
and gravel of glacial river origin are rarely satis- 
factory for the running surface of roads. These 
materials are therefore used for the lower layer 
of the slab, mixed with Portland cement in the 
proportions | :2-5:4. However, for the upper 
layer of 2 to 8% in, the aggregate is chosen for its 
wearing quality and has often to be imported 
over long distances. The concrete mix of the 
upper layer is 1 : 3:5, and it is placed imme- 
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diately after the lower layer. Separation of the 
two layers has never been experienced. The 
compaction is generally done in one pass. 

Slabs are constructed with a light reinforce- 
ment of steel mesh, placed between the two layers 
and the edges are additionally reinforced by bars 
placed in the lower layer; in all, 0-37 to 0-51 Ib 
per sq. ft of reinforcement is used. 


FINISHING MACHINES 


Construction joints are at every 9 to 13 yards, 
most often at 11 yard intervals. Every 55 to 
110 yards there are expansion joints, formed by 
placing a strip of flat or corrugated asbestos 
erect on the ground before concreting. 

For the last 20 years all transverse joints have 
been dowelled with } in diameter steel bars. In 
the longitudinal joints there are bars of + to 
4 in diameter. 

Many of the older routes were constructed 
with the aid of lightweight finishing machines, 
which also had to be used for mountain roads 
where often the site for casting the concrete was 
squeezed between a wall or rock-face and the 
other half of the road had to remain open for the 
traffic. Every fraction of inch was precious and 
very narrow machines were essential, but they 
also had the advantage of being very manageable. 
Moreover, with these lightweight finishers it was 
only necessary to have light forms which eased 
transport to the remote sites. 

These finishers also had a peculiarity rarely 
found elsewhere: as well as a vibrating beam 
they had a reciprocating beam which completed 
the compaction of the concrete and left on the 
surface a series of ridges or corrugations which 
were thought desirable on steep gradients. 

Among the improvements that have been 
brought about by the gradual increase of loads 
and speeds, mention must be made of the thicker 
and better substructure, an increase of the con- 
crete slab thickness for motorways to 8 to 9 in, 
the strengthening of the dowels, and construction 
of the joints with corrugated asbestos. Paper or 
a plastic film is frequently imposed between the 
foundation and the road slab. 

The new motorways normally have a width of 
26 ft 3in providing two traffic lanes. On the 
side of each lane there is a marking strip 2 ft wide 
in white cement about | in thick. 


RIDING QUALITY 


One of the main problems has been the con- 
struction of a smooth surface giving an above 
average riding quality where the joints cease to be 
noticeable. This has necessitated the use of 
heavier machinery and more stable and rigid 
formwork. Site mechanisation is also being 
improved by the use of transverse joints (using 
carborundum or diamond discs, vibrating blades 
to cut the wet concrete) and, at last, the use of 
the longitudinal finisher. 

To obtain a high riding quality and also a 
secure grip, the smooth surface of the concrete 
is treated with a fine brush or now with the 
longitudinal finisher. This gives a roughness 
like coarse sandpaper. For this characteristic 
to endure, a sand with high percentage of hard 
grains is used in the surface though this is 
expensive in Switzerland. 

As far as expansion joints are concerned, they 
are being placed with advantage close to bridges 
and curves, but on straight sections only every 
110 yd or more. Contraction joints are every 
Il yd. On deep fill or above expected settle- 
ments, the distance between these joints is 
reduced to 5 to 6 yd. 

Newly laid concrete is covered after 4 to 
6 hours with moist sand to improve curing con- 
ditions; the use of curing films is allowed, but 
moist sand is preferred. 

For the future, Herr Schiiepp mentioned that 
some experimental lengths of prestressed concrete 
road had been laid in Switzerland. The earliest 
examples had slabs only 4} in thick and with 
‘active ’’ joints—where the prestress was app- 
lied—at intervals of 225 ft. In a more recent 
example, however, the slab thickness was increased 
to 6 in and the active joints spaced out at nearly 
400 ft intervals. 
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Current from 
Kariba 


The first electricity was generated at Kariba in 
the last few days of 1959. This was in accord- 
ance with the schedule issued as work on 
the dam was commenced. Work on the wall 
itself was completed at the end of November 
last year. Installation of electrical equipment 
in the turbine house began last February. The 
project is to be officially opened by the Queen 
Mother next May or early June. 

The estimated cost of the project is £38 million 
for the civil engineering and £19,600,000 for the 
electrical equipment. Consulting engineers for 
the scheme have been Sir Alexander Gibb and 
Partners in association with MM. A. Coyne and 
J. Bellier, S.O.G.E.1., and Merz and McLellan. 

The ultimate installed generating capacity of 
Kariba will be at least 1,500 MW, with an 
estimated annual output of at least 9 million 
MWhr; initially only six 100 MW turbo-genera- 
tors are being installed. Most of the electrical 
equipment is being made in Britain, much of it 
by the AEI group: the generators by the Heavy 
Plant division at Manchester (formerly Metro- 
politan-Vickers), the switchgear by the Willesden 
division (BTH) and certain of the cables by 
another AEI member, Siemens Edison Swan. 
Bovings Limited are making the Francis turbines. 

As already noted, the first generator is now on 
load; the second is due to come into service on 
1 May next. It was originally intended that the 
six generators should be commissioned at the 
rate of two a year, but this schedule has been 
speeded up so that three machines will come into 
operation in 1960, two in 1961 and the sixth in 
1962. 


Overseas Work by 
British Consultants 


The Association of Consulting Engineers has 
issued its annual brochure listing the work 
being undertaken by British consulting engineers 
in the 60 or 70 countries in which they are engaged 
overseas. All forms of engineering are covered, 
from airports to roads and railways, and from 
thermal power stations to sea outfall sewers. 

Work being done by members of the associa- 
tion on the construction of new harbours, exten- 
sions to existing docks, port reclamation, provi- 
sion of new berths, and associated equipment 
including dredgers, amounted during last year 
to no less than £70 million. Even greater was 
the volume of work in respect of hydroelectric 
projects: here the value of work under con- 
struction was £125 million. 

A second section of the brochure is devoted 
to schemes that are still in the preliminary 
stages of investigation and report. These pro- 
jects include the Volta River works for producing 
aluminium, the nuclear power station for the 
Societa Ellettro-Nucleare Nazionale of Italy, the 
Northumberland Straits road/rail sea crossing 
and the Peace River development in Canada, 
and many more besides. 

Copies of the brochure can be obtained from 
the association whose address, as from | January, 
is Abbey House, 2 Victoria Street, London, SWI. 


Structural Design 
of Nuclear Reactors 


Structural problems met in the design of nuclear 
power reactors will be the subject of a residential 
course held in the engineering department of 
Southampton University from 4 to 8 April, 1960. 

A broad outline will be given of modern 
methods cf analysing statically indeterminate 
structures, followed by an examination of the 
state of stress in structural components of a 
reactor subjected to loading and thermal effects. 
Both the elastic and plastic states will be consi- 
dered, and observations will be made on the 
application of electronic digital computers to 
the analyses. The effect of radiation on engi- 
neering materials and constructional techniques, 





in so far as they affect design, will also be 
considered. 

Including accommodation and meals, the fee 
for the course will be £20. Inquiries should be 
addressed to the organising secretary, Dr. J. R. 
Rydzewski, at Southampton University. 


Brunel Plaque 
in London 


London Transport have prepared for erection at 
Wapping Station, on their East London line, a 
plaque recalling the connection with the Thames 
Tunnel of Isambard Kingdom Brunel (1806-1859) 
and his father, Sir Marc Isambard Brunel (1769- 
1849). It is especially fitting that the plaque 
should have been ready at the end of 1959, for 
that year was the centenary of the death of I.[K. 
Brunel, best known for his work as engineer of 
the Great Western Railway. 

Access to the platform is through one of the 
circular shafts of the original Thames Tunnel, 





London Transport’s plaque commemorating the 
Brunels, father and son. 


built between 1825 and 1843 by Sir Marc; his 
son was engineer-in-charge of the work from 
1825 to 1828. 

The above-ground part of Wapping Station 
is now being reconstructed and the plaque will be 
moved from its present temporary position to 
its final prominent position at the end of 1960 
as the work is completed. The plaque is 30 in 
high by 20 in wide. 


Payment for 
Exposed Work 


As from 4 January the Civil Engineering Con- 
struction Conciliation Board has agreed that 
amended rates of additional allowances should be 
made to operatives on “ exposed work.’ The 
additions now range from Id per hour at 125 ft 
up to 3d per hour above 200ft. “ Exposed 
work ”’ is work on any structure where there is 
no temporary or permanent protection from the 
weather. The heights are measured above 
ground level. 

Quite irrespective of this exposed work pay- 
ment, it is becoming more and more the practice 
to erect protection against the weather. This is 
not only in the interest of the men’s well-being, 
but it also leads to conditions where better work 
is done and where interruptions to work are less 
frequent, all with corresponding savings in total 
costs. 

Such use of shelters is not confined 
solely to work at height, but is also being found 
advantageous at low levels; indeed the time may 
well come when most public works are carried 
out under cover, including road works, with 
much improved results all round. 
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Racing Designs Bred by Formula Junior 


“Formula Junior” is a new 
racing formula for 1,000 and 
1,100 c.c. cars. itis designed to 
keep down construction costs 
and should encourage racing. 


1960 is the last year of the current Grand Prix 
formula for unsupercharged 24-litre cars and 
does not seem likely to produce any very interest- 
ing developments in this sphere unless Mr. 
Vandervell decides to resume racing with his 
redesigned cars, which he was prevented from 
doing by illness last year. Ferrari has already 
announced that he does not intend to produce 
new designs for 1960. Sports car racing under 
the 3-litre limit is also moribund and seems likely 
to be replaced by events for Gran Turismo 
models. 

The most interesting developments are there- 
fore to be expected in cars built for the new 
Formula Junior which made a highly successful 
entry to the international scene last year. These 
little single seaters, built from touring car com- 
ponenis, have already put up some magnificent 
performances. One of them beat all comers to 
make best time of the day at the international 
Gaisberg hill climb, and another, a Stanguellini 
with a Fiat 1,100c.c. engine, in which a young 
Swiss driver won the first Junior event at Monaco, 
easily beat the lap record established by Fagioli 
in a 500 b.h.p. supercharged Mercedes on the 
same circuit in 1935, 

The formula originated in Italy and seems 
likely to replace Formula 3, which has produced 
many outstanding drivers, including Stirling 
Moss and Peter Collins, but has been stultified 
by the unassailable supremacy of one engine, 
the Norton single-cylinder. Formula Junior 
cars must use engine and other major components 
from a touring car at least 1,000 of which have 
been sold in one year. The regulations are 
framed to keep down the cost of construction 
and so encourage new drivers to start racing, but 
they have not prevented a wide variety of cars 
appearing. Engines with twin overhead cam- 
shafts are barred. To bring in as many engines 
as possible, two classes have been established, 
1,000 c.c. and 1,100 c.c. with differences in the 
minimum car weight, to permit them to race 
together on equal terms. 1,000 c.c. cars must 
weigh at least 360 kg and 1,100 c.c. cars 400 kg. 
Cylinder bores may be increased or reduced to 
bring an engine within these limits, but stroke 
may not be altered as this would entail heavy 
expense for new crankshafts. Gearboxes must 
be from production cars. The gears may be 
changed, but a standard casing must be used. 
In this way it is possible to use the five-speed 
Redele-Pons gearbox used on Renault Dauphines 
in competitions, or a Citroen-Ersa as originally 
employed by Cooper. Minima are also estab- 
lished for wheelbase and track. 


Be © 


Brakes must be from the same production car 
as the engine. This has so far prevented the use 
of disc brakes. On the other hand, it may soon 
be possible for cars with the BMC A-type engine 
to be racing with disc brakes if Donald Healey 
succeeds in selling 1,000 of the Shorrock-super- 
charged Austin-Healey Sprites which are being 
offered with these brakes. 

A roll bar is stipulated to protect the driver in 
the event of the car overturning. Another prac- 
tical feature is the insistence on the fitting of an 
electric starter. The present situation on single 
seaters without starters is most unsatisfactory 
and leads to frequent disputes. A driver who 
spins and stalls his engine is not allowed to 
receive outside assistance in re-starting. If he 
happens to be on a slope where he can re-start 
with the aid of gravity he is lucky; otherwise a 
car in perfect condition can be eliminated from 
the race for lack of a push. This has led to 
incidents like the famous one in the Argentine 
when Fangio was push-started after an incident 
and went on to win. The local automobile club 
rejected protests on the ground that all persons 
on the track (and this happened to include Press 
photographers) were entitled to help competitors 
and this did not constitute ** outside assistance.” 

Already it is estimated that about 200 Junior 
cars have been built. As the formula began in 
Italy they have the most experience and the 
most successful car to date is the Stanguellini. 
Built with the orthodox front-engine rear-drive 
layout, it uses a Fiat 1,100 engine and gearbox, 
Fiat 1,200 front suspension and a normal rear 
axle with radius arms and coil springs. Basically 
similar is the Taraschi, except that it has a De 
Dion rear axle. Moretti has had some success 
with a very good looking rear-engined car using 
a Fiat 1,100 engine behind the driver, joined to a 
Fiat 600 gearbox and final drive unit fitted with 
special gears. The independent suspension is 
by pairs of wishbones, the lower elements of 
which are extended to form levers bearing on 
coil springs mounted near the centre of the 
chassis. The Maserati brothers have also 
entered the field with a Fiat-engined car of con- 
ventional layout. There is no restriction on 
carburettors, manifolds or valve sizes and most 
Italian constructors use the very expensive com- 
bination of two twin-choke Weber carburettors, 
which enables them to extract 75 to 78 b.h.p. 
from the Fiat four-cylinder engine. 

The Germans have produced several front- 
wheel drive cars using the Auto-Union three- 
cylinder two-stroke power unit. With cylinder 
capacity increased to 1,082 c.c. they have been 
claiming power outputs as high as 80 b.h.p. A 
simple power plant, the Wartburg, made in 
East Germany has been used to equip a rear- 
engined car. Holland, Switzerland, Austria, 
Sweden and the United States are also active. 

The British constructors, heavily occupied 


sant RE pees ce FG Cette 


By Gordon Wilkins 


with other forms of motor racing, have only 
recently taken an active interest in Formula 
Junior. The imposition of minimum weight 
limits deprives them of any advantage to be 
obtained from their established superiority in 
lightweight construction but the cars already 
produced, the Elva, Cooper, Lola, Lotus, Halson 
and Gemini, should ensure strong British repre- 
sentation in this year’s events. The two engines 


at present in use are the BMC A-type, which is 
bored out to nearly 1,000 c.c., and the new Ford 
Anglia 105E of 997 c.c. which with its short 
stroke and large bore is a very promising unit 
for development. 
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Distant Early Warning 
for TUC 


Mr. Edward Heath, the Minister of 
Labour, has turned down the idea that 
a Royal Commission on Trade Unions 
should be set up now. And he has 
done it in such a way that can leave the 
leaders of the Trades Union Congress 
in no doubt that there are no grounds 
for thinking the trade union world 
will always be left to go its own 
untrammelled way. 

The tone of Mr. Heath’s reply to 
the Conservative M.P.’s who asked 
him for such a Commission is plainly 
temporary. He refers to “ first giving 
the TUC the opportunity to deal with 
its undisciplined minority.” This 
minority the Minister describes as 
some trade union members “* abusing 
their position.” 

The question that springs to mind 
is whether the TUC will have any 
more luck with its inquiry into strikes 
than it had with its prolonged and 





inconclusive duet with the Electrical | 


Trades Union. So far it is not even 
clear that the TUC has managed to 
get Mr. Heath to understand what it is 
inquiring into. The TUC inquiry 
may have been announced after much 


unofficial strikes but into all strikes— 
strikes which just began and were 
later made official, and strikes which 
started off with official union blessing. 


Press attention to “ wildcat ” strikes; | "dustrial empire is sought it may lie 
it is, however, an inquiry into not only | ‘2 @ Personal history which includes 


fortable facts mever reached the 
Bloomsbury headquarters anyway. 

Mr. Heath has indicated in his 
letter that he is prepared to see what | 
sort of a job the TUC makes of it. | 
In its present impasse the TUC has 
no need to continue on a course 
leading to further loss of public confi- | 
dence, and then to a Royal Commis- 
sion (though it is only an assumption 
that all its members would dislike 
even that). 

An independent inquiry, by uncom- 
mitted men known to the public, 
if the TUC’s leaders would call it, 
would show the world that the union’s 
top brass has courage, confidence and 
nothing to hide. 


Lord Nelson 
of Marconi House 


The chairman of English Electric, 
Sir George Nelson, told the Institution | 
of Electrical Engineers in his Presi- 


dential address in 1957 what the | 
fundamental requirements were in 
engineering. 


Sir George, who becomes a baron 
in the New Year Honours List, 
thought that they were a sound know- | 


ledge of the first principles of mech- | 
anics and an intimate understanding 
of the properties of materials. 

But the key to the man lies in the 
fields in which he has gathered experi- 
ence—mechanical, electrical, electronic | 
aeronautical and nuclear. A formid- 
able list. If further explanation of 
the direct manner with which the 
chief of English Electric rules his | 


the achievement at 18 of having | 
obtained the diploma of the City and | 


| Guilds College, the Mitchell Exhibi- | 


It is this wide scope of the facts called | 


for by the TUC chiefs that led Mr. 
Frank Cousins, the Transport and 
General Workers’ secretary, to object 
to its impossible demands. Two other 
unions said the thing was beyond their 
capacity and the Vehicle Builders and 
the Woodcutting Machinists roundly 
declare that the authority of the TUC 
does not cover inquiring into their 
industrial disputes. 


tion and a post-graduate Brush pre- 
mium studentship. 
At 22, the future president of the | 


| Federation of British Industries was | 


The probability is that at its next | 


meeting later this month, the General 
Council of the TUC will decide to 
write again to the 185 unions 
approached—S5 have not yet replied 


—asking them to send what informa- | 


tion they can. 


| well-known products in the home has 


Once this has happened it is hard to | 


see how the TUC inquiry can ever 
have the effect of doing for the trade 
union movement what a 
Commission might; that is to say, 


Royal | 


| 


report on current practice and make, | 


where needed, recommendations for 
improvement, thus leading to a 
greater measure of public support 
for the unions. 


Stings 

For if the TUC writes a report 
that stings any of its affiliated unions 
in particular it will be met with a 
charge of partiality from its own side. 
If it draws up, as perhaps it well 
might, a report describing a situation 
in which personal freedom and 
democratic representation are seen to 
be commanding the field, then its 
critics from the right will cry ‘* white- 
wash ” and point out that the uncom- 


appointed the chief outside engineer | 
for Brush. 

Appointed managing director of | 
English Electric in 1930, at the age of 


| in the event of trouble. 
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the railways in the Warsaw area. 


Now, after 63 years of a furiously | 
busy life, as leader of one of the key | 
industrial groups of a Britain facing | 
critical problems in Europe, in the | 


Commonwealth and in world trade 


generally, Sir George confronts situa- | 


tions as challenging as any in his long 
career. 


Dangerous Assignment 
for Mr. Robens 


Legendary in the tricky world of 
labour relations is the American 
trouble shooter who saw through the 
construction of the Fawley refinery 
without the slightest dislocation from 
stoppages. 

It was achieved with much driving 
around the site, man-to-man talking 
with the men and their elected rep- 
resentatives, a round-the-clock on-the- 
spot personal contact that gave the 
men a feeling of being heard if they 


| spoke up. The benefit to the con- 


tractors and their employees was 


' obvious and considerable. 


Mr. Alfred Robens, the widely 


| respected Labour M.P., who before 
| the last election was regarded as 
| the likeliest possible socialist Minister 


of Labour, has become labour relations 
consultant to Atomic Power Con- 
structions, contractors for the nuclear 
power station at Trawsfynydd, North 


| Wales, and thereby exposed himself 


to the troubled world of construction 


sites ard their highly paid, but mobile | 
and therefore often rebellious, workers. | 


' Consultant 


As a. consultant, Mr. 
company, on “ ways and means” 
rather than directly meeting the men 


he may wish that this should not be so, 
since if all goes well the credit, though 
real, will inevitably be rather quiet and 
not much recorded. If trouble should 
break out—as, notably at Hunterston, 
big and costly disputes tend to under 


In the event | 


| that it was a visit and not a trip on a 
single ticket, the return half to be 
bought when the job is over, is the 
obvious weakness. 

Mr. Robens needs so to imbue the 
company’s representatives, and the 
shop stewards, with what he has called 
his “‘ new ideas ”’ that all is consultation 
| and regard for each others’ problems 
| in the intervals between his visits. 

For if not Mr. Robens, then at least 

his political reputation has taken a 

| one way ticket to Trawsfynydd. It is 

| to be hoped that it will not be damaged 
by the journey. 


Sit Tight for Posts at 
the Top 


Staying with the firm offers an execu- 
tive twice the chances of promotion 
than moving to another firm. 

This conclusion, based on a survey 
of only 700 executives, is the more 
startling set against the increasing 
size and eagerness of the advertise- 
ments for executives, against the 
| figures published in the Management 
| Selection Index launched last year 
| (ENGINEERING, p, 435, 6 Nov. 59), 
| and on the general posting around 
| from job to job common in so much 
| of industry and commerce. 
| The 700-executive survey was con- 
| ducted by the management journal 
| Business, which looks over its results 
and concludes that the present rash of 
advertisements for executives has an 
unsettling effect. As far as conclu- 
sions can be drawn from its figures— 
| 74 per cent of those questioned had 
obtained promotion by changing job 





| in 1957-58, 15 per cent by remaining 
Robens is | 
responsible more for advising the | 


in the same firm—the inference would 
seem to have a calming effect. Since 
the journal also found that after the 
age of 30 there was a significant drop 
in the number of those gaining promo- 
| tion by moving, the moral appears to 
| be that the over-30’s should settle 
| down. 
| If this is accepted the lines of the 
week-day struggle become a little 
more defined. From the early 20's 


43, he was chairman three years later. | construction site conditions—then his | to 30 the acquisition of experience by 


| 


1930’s | 
Since then the rise of English | 
Electric, after the difficult early | 


thirties, to its present involvement in | 
a massive range of industrial capital | 
equipment. in communications, air- | 
craft, missiles, electric traction and in 


gone on while, in parallel, its chair- 
man has played the typical role of an 
industrial leader in public life. Typical | 
also of his character is the field of 
interests for which he finds time. 

A member of the governing body 
of the Imperial College of Science and 
Technology, in 1946-47 he presided 
over the Union of Educational Insti- 
tutions. More recently he has been 
president of the Institution of Mech- | 
anical Engineers and of the Institution | 
of Electrical Engineers. 

English Electric have a hard won | 
reputation as perhaps the British | 
industrial group par excellence in 
competing for overseas orders in the 
multi-million pound class. It is | 
typical that Sir George, who after the | 
war was the first British industrialist 
to explore the potentialities of Russia 
as a market, had in 1933 negotiated 
with the Polish Government a £2 mil- 
lion contract for the electrification of 








reputation will suffer from events over 
which his control is limited. 

Mr. Robens has stressed that he is 
in a detached position, giving indepen- 
dem, disinterested advice, looking to 
the concerns of the men and the 
company. That, coming from Mr. 
Robens, is sufficient a declaration but 
he is accepting fees as a consultant, 
and that is the rock such arguments of 
independence will founder on in the 
bitter atmosphere of workers’ mass 
meetings, should they occur. 

The Trawsfynydd site, on which 
the company’s personnel men will be 
dealing with some 40 unions, is likely 
to be as difficult as any of its fore- 
runners have been. It is easy to agree 
with Mr. Robens that if the job goes 
through without losing time by 


stoppages it would be a great “ pres- | 


tige boost abroad,” and he may well 


| be right that it would also help the 


sale overseas of British atomic power 
stations. 


Doubts 


Where the doubts creep in is on the 
form of Mr. Robens’ contact with the 
site. As a House of Commons man 
he will be at Westminster for most of 
the time. He has already paid his 
first visit to Trawsfynydd, The fact 


| moving from one company to another, 
from one post to another, shapes the 
| Nascent career. After 30 the road to 
| the top is not that of well judged 
| moves but may instead be that of 
treading the razor’s edge to the top in 
| the one firm. 

| All of which may be rather sad for 


the man who just likes doing his job. 


| 

° 

| Joint Iron Council 

| Honour 

| 

Mr. Noel Newman, president of the 
| Joint Iron Council since 1954, became 
| a C.B.E. in the New Year Honours 
List. 

Chairman and managing director of 
| Newman, Hender, engineers and 
valve makers, which has overseas 
| associates, notably in France and 
| Canada, Mr. Newman is also a mem- 
| ber of the BBC's West of England 
| Advisory Committee and chairman of 
| the New Cheltenham Theatre. 
| 


| For ten years Noel Newman was 
| chairman of the Council of Iron- 
| foundry Associations and is a past- 
| president of Institute of British Foun- 

drymen. A member of the Engineer- 

ing and Allied Employers’ National 
| Federation, he is president of the em- 
| ployers’ West of England association. 
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Ground Effect Machines Grow in Number 


Over the past year a number 
of different types of ground 
effect machine have appeared, 
among the best known being 
Britain’s Hovercraft. However, 
greatest activity is in the 
United States. 


Ground effect machines are supported on a 
cushion of air sealed between the base of the 
machine and the surface beneath it. Skin 
friction through water or rolling friction on land 
are eliminated at the expense of using power to 
generate the air cushion. At present the power 
needed to produce the cushion is lower than than 
required to lift a helicopter and of the same order 
as that required by an aircraft. It seems likely 
that the power can be reduced further until the 
power-weight ratio becomes intermediate between 
that of aircraft and ships. Ground effect 
machines are then likely to provide economic 
transport for loads upwards of 50 tons at 60 to 
100 knots. 

The four basic methods of arranging cushion 
air flow are shown in Fig. 2. They lead to four 
basic types of ground effect machine: air-bearing 
machines, plenum-chamber machines, labyrinth- 
seal machines, and annular-jet machines. 


AIR-BEARING MACHINES 

Air-bearing craft such as the Ford Motor 
Company's Levapad machines must operate a 
fraction of an inch above the ground. Thus the 
craft undersurface and the ground it travels over 
must be very smooth; use over water is imprac- 
ticable. 

Ford have produced a Levascooter and a 
Levacar. Both are fitted with Levapads, which 
provide lift. The pads, fitted on the bottom of 
each vehicle, are flat circular plates through the 
centre of which compressed air is forced. These 
early models have been produced for research 
purposes. It is likely that the first practical vehicles 
of this type will be adapted to rail transport. 


PLENUM-CHAMBER MACHINES 

The plenum chamber design is simple and 
eliminates most of the internal ducting typical 
of the other types. Air escapes from a static 
bell-jar type of reservoir with a vena contracta 
type of flow (that is, the air path diminishing in 
area). This gives a mass flow about twice that 
of an unrefined annular jet craft. It is possible 
that a critical height exists below which the 
plenum-chamber device is more efficient than the 
annular-jet type. 


Air Flow 


(a) 














U2 06) 








Fig. la 


Fig. 1 Ground effect 
machines on land:—a) 
Ford Levascooter (air- 
bearing), (b) Saunders- 
Roe SRN-1 Hovercraft 
(annular jet), (c) Curtiss- 
Wright 300 h.p. Air-car 
(plenum chamber ). 


Curtiss-Wright Corporation have developed 
air-cars using the plenum-chamber principle. 
The version shown in Fig. 3c travels about 12 in 
above land or water. A 200h.p. piston engine 
is used to maintain the cushion, enabling a 200 Ib 
load to be supported. A newer version, recently 
put on the market by the Corporation, is shown 
in Fig. Ic. It is a four passenger 300 h.p. type, 
designed to travel at 60 m.p.h. over smooth land 
or water. The plenum chamber operates with a 
cushion pressure of 15 lb per sq. ft and is fitted 
with a flexible skirt 8 in deep. The 3 in clearance 
between the skirt and the ground enables objects 
11 in high to be negotiated. 


LABYRINTH SEALS 


The complexity of the labyrinth seal has not 
made it an attractive subject for initial ground 
effect investigations. It has, however, more 
scope for operation over rough surfaces than the 
air-bearing type, as the scals can be made flexible. 
A type of labyrinth-seal machine proposed by a 
Swiss engineer, Carl Weiland, is receiving 


Fig. 2. Four basic air systems for ground effect 
machines:—{a) air bearing, (b) annular jet, 
(c) plenum chamber, (d) labyrinth seal. 
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Fig. 1b 





Fig. Ic 


American support and is to be developed in the 
USA for transport of heavy loads over water. 
It appears likely, however, that the flexible seals 
will be formed by air curtains, so that the 
machine will become a variation of the parti- 
tioned-cushion annular-jet machine. 


ANNULAR JET MACHINES 


The Saunders-Roe SRN-! Hovercraft, shown 
in Figs. | and 3, was built for research purposes. 
An extensive description of it is given in ‘* The 
Hovercraft—A New Concept in Maritime 
Transport,’ by P. R. Crewe and W. J. Eggington 
(read to the Royal Institution of Naval Archi- 
tects). Air is drawn into a vertical funnel, by a 
fan driven by a 435 h.p. engine, and discharged 
through inner and outer annular slots under the 
craft, providing twin jet curtains to contain the 
cushion. This development from the simple 
curtain shown in Fig. 2 results in lower power 
wastage. About one-third of the air compressed 
is bled off into propulsion ducts to provide fore 
and aft motion. The craft measures 30 ft by 
24 ft and has a design hover height of 1 ft. Its 
all-up weight is 8,500 lb and it operates with a 
cushion pressure of 16lb per sq. ft. Up to 
20 men have been carried at one time in overload 
tests. 

One of the first successful ground effect 
machines produced in the United States was that 
built by Walter Crowley. His air-car is 16 ft 
long by 10 ft wide and is made of tubular steel 
covered with fabric. It weighs 550lb empty 
and uses a 12 h.p. engine for lift and a 6 h.p. 
engine for propulsion. The cushion is contained 
by a peripheral curtain of air and a flexible skirt 
is fitted. The car travels over both land and 
water, but over land, objects higher than 6 in 
have to be avoided. 

Various experimental ground-effect machines 
have been produced at Princeton University 
(Fig. 4b) and by the US Navy (Fig. 4a), who 
refer to their models as Skimmers. The Prince- 
ton machines have been used to evaluate various 
methods of control. The model shown operates 
with a 2 h.p. electric motor and is controlled 
remotely through electric cables. Research on 
these machines is also being carried out at the 
University of California and the University of 
lowa. The US Navy tests are also aimed at 
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Fig. 3 Ground effect machines over water:— 
(a) the SRN-1 Hovercraft, (b) Crowley's 12 h.p. 
air-car, (c) Curtis-Wright 200 h.p. air-car. 


investigating stability problems and the particular 
method of partitioning the cushion shown in 
Fig. 4a is an alternative to the concentric system 
used in SRN-!. 

The skimmer shown is being studied by the 
Aero Division of the David Taylor Model Basin. 


Fig. 4 Undersides of experimental machines:— 
(a) US Navy Skimmer, (b) Princeton University 
electrically powered saucer. 





Fig. 4a 





Fig. 4b 


Fig. 5 Three future ground effect machines:— 
(a) Pegasus-1 air-car, (b) Levapad rail car, 
(c) 400 ton annular jet machine. 
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Fig. 3a 


It is part of a coordinated technica! investigation 
incorporated in the US Defence Programme, 
which includes hydrodynamic investigations by 
the Office of Naval Research and the Navy 
Bureau of Aeronautics and Ships. 

FUTURE DEVELOPMENTS 

Some of the models that have been put forward 
as likely developments in ground effect machines 
are shown in Fig. 5. The rail vehicle shown is 
possibly the first likely application of the air- 
bearing principle for public transport. The two- 
passenger Pegasus | is an 850 Ib air-car planned 
for production by National Research Associates, 
Washington. It is designed for travel about 2 ft 
above ground and is equipped with wheels for 
landing. The large twin-engined vehicle is 
envisaged as a 400 ton successor to the SRN-1. 
It would be used as a cross-channel ferry, carrying 
800 passengers and 80 cars. An installed power 
of 40,000 h.p. would give an operating height of 
4 ft at 90 knots. 

American activity in this field is rapidly increas- 
ing. Several large firms, including General 
Motors, Ford, Curtiss-Wright, Convair, Martin, 
and Bell, are undertaking engineering investiga- 
tions of the possibilities offered. A number of 
smaller firms are also active, including Aero- 
physics Company and Spacetronics Incorporated. 
The latter has received a military contract for a 
plenum-chamber craft and has a 275 h.p. craft 
under construction that is designed to carry 
eight men at a speed of 85 knots. The same 
company is reported to be constructing a com- 
mercial vehicle of 55,000 Ib all-up weight for 
cargo service to the Bahamas. 

In Britain, Hovercraft Development Limited 
are planning to develop a 40 ton machine. An 
important problem in the development of hover- 
craft is the reduction of the power required by 
the air curtain. Achievement of this is also likely 
to alleviate the spray and dust that operation of 
SRN-I has shown could be a nuisance in civil 
applications. There is, however, ample evidence 
to show that spray will present no problem at 
cruising speeds of 50 knots or more. 

Development of suitable power plants and of 
automatic control systems to stabilise flight over 
rough water are further problems that must be 
solved before the true value of ground effect 
machines can be assessed. Hovercraft represent 
the application of aircraft techniques to marine 
transport, and this in itself is a development 
problem of some complexity. 


Fig. 5b (below) 


Fig. Sa 
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Fig. 3c 


As far as marine transport is concerned, the 
large hovercraft machines will be in competition 
with large cargo-carrying submarines. And this 
competition will not be settled solely on economic 
grounds. There is the difficult question of which 
type of marine transport has the greater strategic 
value. 




















New Plant and Equipment 


PUSH BROACHES 


For Close 
Tolerance Bores 


A RANGE of standard diameter push 

broaches has been produced for 
making close tolerance holes on a 
production basis. 

The broaches are made from 18 W 
high speed steel to precision limits to 
produce “UU” tolerance holes. They 
are designed to broach a nominal size 
drilled pilot hole, the final size and 
starting dimensions being shown on each 
broach. As they are made in large 
numbers the price has been kept low and 
they are therefore an economical propo- 
sition. Their introduction extends the 
range of keyway and square broaches 
already available. 

The cutting angles on the broaches as 
supplied are made correct for steel, but 
are such that the broaches can be used 
for brass, aluminium alloy, cast iron and 
other metals. It is advised, however, 
that the same broach should not be used 
for different materials as the ultimate 
surface finish will deteriorate. Since 
the ideal arrangement of design for each 
application is not possible with standard 


FILTER 


For Ultrasonic 
Cleaners 


oR the continuous removal of solid 

matter from ultrasonic cleaning 

baths the type 1181 filter has been intro- 
duced. 

Fluid is drawn from the bottom of the 
cleaning bath by a centrifugal pump and 
returned to the top of the bath by way 
of a filter which has a robust sintered 
element of stainless steel. This is 
capable of removing all solids down to 
below 2 microns size with a flow rate up 
to 8 gallons of liquid perhour. There are 
seven other grades of filter with pore 
sizes that will allow flows up to 60 gallons 
per hour. 

Removal of an element for cleaning 
or for changing to one of different pore 
size takes less than a minute. The 
cylindrical filter housing is unscrewed 
from its cap to reveal the filter clement, 
which can then in turn be unscrewed 
and removed. The filter housing is held 
in a spring clip on the wooden base 
board. The overall dimensions of the 
unit including the pump and the 200 W 
motor are 12in by 64 in by 10 in high 


NON-SYNCHRONOUS 
TIMER 


Weld Control 


S: ME new models have been added to 
the Lancashire Dynamo range of 
resistance welding control equipment. 

These are multi-stage non-synchronous 
timers which have been designed to 
provide a compact and_ inexpensive 
assembly suitable for building into 
resistance welding machines, and which 
incorporate switching arrangements for 
air valves and electromagnetic or ignitron 
contactors. 

There are three basic units in produc- 
tion for two, three or four stages of time 
control. Typical control sequences that 
can be obtained are: weld forge; 
weld — hold off; and squeeze — 
weld hold — off; all with facilities 
for single or repetitive spot operation. 

The two stage model illustrated offers 
a choice of weld time from 4 to 150 
cycles and the same range of idle time. 
There is also a choice of spot and stitch 
welding. 

The four stage unit allows a pressure- 
before-weld sequence and enables the 
conventional pressure switch to be 





broaches, the pitch of the teeth has been 
chosen to cover a wide range of material 
thicknesses, and lists of recommended 
sizes are given. Although thinner parts 
can be stacked to provide sufficient 
length of hole, the maximum thickness 
should not be exceeded. 

Nominal sizes of broaches in the 
range are from j into 1 in in increments 
of 4% in. For the smaller sizes the toler- 

: + 0-0006 in 
ance is 
a tt The broaches are avail- 
able separately or packed as sets. W. H. 
Marley and Company Limited, 105 High 

Road, New Southgate, London, N11. 


and in the largest it 





and the all-up weight is about 15 Ib. 

All metal parts in contact with the 
cleaning fluid are of stainless steel. The 
interconnecting tubing is of tough 
extruded nylon. All parts are therefore 
easily cleaned and can be sterilised if 
required. 

Larger filters are available which can 
also include temperature control of the 
cleaning fluid. Although designed prim- 
arily for use with all types of ultrasonic 
cleaners these units can be used satis- 
factorily for all filtration applications. 
Their use removes the expense and 
nuisance of frequent changing of the 
cleaning fluid. Dawe Instruments Limited, 
99 Uxbridge Road, London, WS. 





omitted if this should be considered 
desirable. A very high rate of repetitive 
spot welding has been achieved with this 
timer and welding rates of 180 spots per 
minute have been maintained with 
reliable results. The units have been 
designated the series RCW25 and will 
operate from standard mains supplies. 
They are equipped with multi pin sockets 
for connecting up. Lancashire Dynamo 
Electronic Products Limited, Rugeley, 
Staffordshire. 
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SIDE LOADER 


Transporting 
Long Sections 


VAILABLE in this country are the 
Baker Traveloaders designed for 
handling and transporting long sections. 
The range includes three large models 
with capacities of 20,000 1b, 30,000 Ib 
and 50,000 ib. The TKF300 as shown 
has a capacity of 30,000lb at 39in 
centres. The vehicle is stabilised by 
four diagonally extending jacks that are 
hydraulically operated. These obviate 


the need for heavy balance weights 
during the loading and _ unloading 
operations. 

The Traveloader has an_ overall 


length of 27 ft 3 in and a width of 8 ft. 
The standard lifting height is 12 ft 
and the height of the hoist assembly 
when the load is raised is 16 ft 6 in; 
with the load lowered the height is 
10ft 6in. The mast can be tilted 
backwards or forwards through an angle 
of 5°. 

Power is supplied by a Hercules diesel 
engine which develops 132b.h.p. at 
2,400 r.p.m. The drive is taken through 
an Allison torque converter. The vehicle 


PINION 
HOBBER 


12 in Capacity 


Tt model P12H hobber has a capacity 

for cutting double helical pinions 
up to 12 in diameter with a face width 
of 30 in and a maximum shaft length of 
80 in. 

Chief claims for the machine are its 
rigidity and extreme accuracy. All body 
castings that affect the precision are 
pearlitic iron, stress relieved. The divid- 
ing worm wheel is 20 in in diameter and 
has 150 teeth at fine pitch. These have a 
low pressure angle to give the maximum 
number in contact with the worm. The 
wheel is made of phosphor bronze and 
the worm of nickel molybdenum steel, 
case hardened and ground. 

The lead screw is a free-cutting carbon 
steel and is 4 in diameter. It is mounted 
near the locating V guide of the hob 
saddle. The screw is subjected to 
normalising and stress relieving during 
production. Axial location of the screw 
is by case hardened, ground and lapped- 
flat thrust washers located at the end of 
the screw. 

The compound nut assembly which is 


CONCRETE MIXER 


Reversing Drum 
on Non-Tilting Mixer 


REceNtiy introduced is a $cu. yard 
reversing drum non-tilt concrete 
mixer. 

It is claimed that the 14 NT/R machine 
will produce even very dry mixes without 
balling, and in a short mixing time. 
It has been designed to load easily on 
to the standard Lolode trailer. Another 
claim is that the discharge height of 
4ft 6in allows the concrete to be dis- 
charged into any make of normal 
placing equipment, whether dumper, 
hopper or conveyor. 

Movements of the hopper under 
hydraulic power are said to give positive 
finger tip control. The hopper has an 
angle of discharge of 55° to ensure quick 
charging of the drum. The hydraulic 
ram is designed to eliminate the possi- 
bility of damage to the weigher on the 
downward movement. 

All the controls can be grouped on 
either the right or left hand side as 
required; this arrangement allows one 
operator to attend to two machines with 
a common feed from a batcher. For 





can exert a draw bar pull of 17,000 Ib. 
The driving speeds range up to 20 m.p.h. 
in either forward or reverse travel. 
The hydraulic brakes are by Hydro-Vac 
and operate on all four wheels. The 
hydraulic system is powered from a 
Hydreco gear displacement pump deli- 
vering 30 gallons per minute at 1,000 Ib 
per sq. in when it is running at 1,200 
r.p.m. 

The driver's cab is totally enclosed 
and the controls are so arranged that the 
driver can face in either direction. A 
dual cab for a mate can be fitted at the 
rear if desired. Materials Handling 
Equipment (Great Britain) Limited 40a 
Dover Street, Piccadilly, London, W1. 





mounted on the hob slide comprises two 
separate nuts widely spaced. One of 
these is permanently mounted and the 
other is arranged so that it can be rotated 
(by means of a worm and wheel) relative 
to the fixed nut and so eliminate back- 
lash. The differential gear comprises 
casehardened and profile-ground spur 
gears mounted on ball bearings. Per- 
manently mounted measuring equipment 
is incorporated in the machine as well as 
detachable dividing plates. 

The machine is provided with motor- 
operated rapid traverse for the hob 
saddle for use when setting up, and limit 
switches at extreme positions to prevent 
overrun. David Brown Industries 
Limited, Sherborne Street, Manchester. 





_< 





can be 


machine 
fitted with an accurate built-in batch 
weigher, and for quick loading a large 
capacity drag scraper can be included. 
The control valve for the water allows 
partial discharge into the drum before 


individual use the 


the dry materials are introduced. Winget 


Limited, Rochester, Kent. 
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TEMPERATURE 
CONTROLLER 


Down to — 100°C 


NEW design of temperature con- 
troller gives precision indication 
and control down to temperatures below 

100° C. 

The instrument is available with 
stepless, proportioning and on/off con- 
trol and is suitable for a wide range of 
Operating temperatures in the low 
temperature field. Chief claims are for 
compactness; direct supply from mains: 
and the elimination of manual adjust- 
ment for voltage variation. For corrosion 
protection the instruments are installed 
in an air purged gasketed glass fronted 
cabinet. 

A built-in rectifying and stabilising 
unit is fed direct from the alternating 
current mains instead of from a battery, 
eliminating corrections to compensate 
for battery deterioration and allowing a 
very compact size to be achieved. The 
frontal measurements of the resistance 
on/off controller are only 74in_ by 
64 in. 

It is claimed that for small changes in 
temperature there is a substantial change 


SPLINE 
GRINDER 


Automatic Indexing 


HE machine illustrated is a standard 
model 540 surface grinder with a 
spline grinding attachment. 

The attachment allows the radius at 
the bottom of four splined shafts to be 
ground with a formed wheel, and by 
automatically indexing the component 
through 90° each time the machine table 
moves to the right the grinding wheel is 
brought clear of the splines. As the 
clearance is limited, a small diameter 
wheel is used and a high speed attach- 
ment carrying a 24 in diameter wheel is 
fixed to the wheel head in place of the 
normal size wheel. 

The work is mounted on centres 
between a tailstock at the left-hand side 
of the table and an automatic indexing 
head on the right. The indexing head 
is actuated by a cam mounted on the 
side of the wheel head column which 
contacts a ratchet lever and indexes the 
work spindle through 90°; a plunger 
engaging an index wheel retains the 
spindle in position during the grinding 


LOCKER UNITS 


with Racks 
and Hangers 


RANGE of free standing locker units 

combined with hangers and racks 
has been evolved by Oostwoud Fabrieken 
of Utrecht. 

The * Multilok *” consists of vertical 
steel units with either six, ten or twelve 
compartments, each of which can be 
locked and which are designed to take 
small personal articles. Attached along- 
side are hat and shoe racks and a rail 
from which are suspended coat hangers. 
These last are attached to the rail by 
means of knobs that fit into a specially 
designed slot and so always remain 
evenly spaced ensuring that damp 
clothes are not crowded together. The 
hangers cannot be used apart from the 
special rails and therefore do not tend 
to “ disappear” from the locker room. 

It is claimed that the lockers only take 
up a very small floor space and, being 
free standing, can be rearranged at any 
time to suit requirements. It is also 
stated that owing to the free view that is 
possible across the locker room the risk of 
petty pilfering is greatly reduced. The 





in current enabling a robust movement 
to be installed without loss of sensitivity 
or accuracy. The scale can be set for an 
artificial zero. It is also claimed that the 
instrument is not susceptible to changes 
in ambient temperature and will continue 
to work satisfactorily at 130° F. It can 
be used at considerable distances from 
the point of measurement. A _ typical 
application is for measuring the tem- 
perature difference between the inlet 
and outlet temperatures of generator 
cooling water. Three-position controllers 
with two setting pointers are used; the 
first sounds a klaxon and the second 
shuts down the set. West Instrument 
Limited, 51 Regent Street, Brighton, 1 





operation and a driving plate on the 
front of the index head spindle engages 
a driver attached to the work. 

To enable the components to be 
loaded between centres with the bottom 
of the spline in the correct relation to 
the wheel, a loading device is used which 
ensures that the driver is correctly 
positioned for the purpose. 

A wheel trueing device is included 
consisting of a mandrel carrying a 
diamond set to the required radius, which 
can be mounted between centres. 
Setting collars are provided to enable 
the diamond to be set to the required 
degree of accuracy. A. A. Jones and 
Shipman Limited, Narborough Road 
South, Leicester. 





units are finished in stove enamel and 
are available in a wide range of colours. 
They are quickly and easily inter- 
changeable. The small size and small 
floor area allow a large number to be 
accommodated in a comparatively small 
room. Vaz Dias International N.V. 
91-93 Singel, Amsterdam, Netherlands. 
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PORTABLE 
ARC WELDER 


Heavy Duty 


T Fararc model 240 is a toroidal 

welding transformer unit with im- 
proved insulation that allows it to be 
used on heavy gauge rod without over- 
heating. 

The unit is contained in a steel and 
aluminium case weighing in all 84 Ib and 
measuring 14 in along each side. Open 
circuit voltage is 50 volts and the current 
range is from 60 to 300A with a maxi- 
mum continuous rating of 200A. The 
standard model has a double-wound 
primary for 200/250V and 400/440V, but 
special windings for other supplies are 
available. The efficiency is high, giving 
a power factor of 0-82 and the magnetis- 
ing current is under 1A. No correcting 
condensers are needed and the unit has 
been approved by the Electricity Boards 
for use on rural mains. 

The windings are insulated to class H 
using double glass wrapped where neces- 
sary with woven glass cloth, the whole 
being triple impregnated with pure 
silicone varnish and baked. This insula- 
tion is said to withstand temperatures up 


SECTION 
STRAIGHTENER 


Joists up to 18 in by 6 in 


SEVEN-ROLL straightening machine 

has been developed which will take 
rolled steel joists up to 18in by 6 in, 
channels up to 17 in by 4in, angles up 
to 8in by 8 in by 1 in, and flat bottom 
rails up to 105 Ib per yard. 

The power for the drive to the bottom 
straightening rolls and to the vertical 
spindle pinch rolls at the exit end of the 
machine is supplied by a 150 h.p. motor. 
This is direct coupled to a two-speed 
totally enclosed reduction gearbox which 
gives pass speeds of 100 and 180 ft per 
minute. 

The machine body is made of heavy 
steel fabrications into which _ steel 
castings for the bearing housings are 
welded. All parts are stress relieved. 
The straightening roll shafts are made of 
alloy steel and are mounted in massive 
roller bearings. 

The top roll shafts are mounted in 
substantial chocks. Vertical and axial 
adjustments are carried out by geared 
motors. Large indicator dials on the 
top of the machine show the vertical 


MORSE TAPER 
SLEEVES 
Moulded Nylon 


OULDED nylon morse taper sleeves 

now available protect the tool 

shank and holder from abrasion and 
ensure good fit. 

The tough plastic takes up jars and 
knocks as well as any slight discrepancies 
in the shape of the tool shank or the 
machine socket. Being a little elastic 
the grip is maintained over the entire 
length. Another property is that the 
sleeves are resistant to corrosion so can 
be used with all water-soluble cutting 
oils without fear of rusting. They can 
also stand up to damp storage conditions 
without deterioration. 

If dropped, the sleeves will not damage 
workpieces or machine beds if they fall 
on them, and any small pieces of swarf 
can be absorbed in the material without 
risk of damaging either shank or holder. 
A long life is claimed. The sleeves are 
made in six sizes with the following de- 
grees of taper: 2/1; 3/2; 3/1; 4/3; 4/2; 
and 4/1. Insley Industrial Supply 
Company Limited, 21-22 Poland Street, 
London, WI. 
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to 180° C without damage. Cooling is 
by a fan which passes 600 cu. ft of air 
per minute over the windings and as an 
additional precaution there is a thermo- 
static switch which in the event of over- 
heating cuts off the welding current but 
leaves the fan running, so that the set 
will cool down rapidly. 

A single unit will take electrodes from 
14 to 4 s.w.g. and will weld steel up to 
lin thick. It will also cut steel up to 
din thick. A ISA 230V_ supply is 
sufficient for using 10s.w.g. electrodes 
Units may be connected in parallel to 
give Outputs up to 600A Portable 
Welders Limited, Castle Mills, Bucking- 
ham. 





settings of the top rolls. The reversing 
drum controller for the main motor, the 
forward and reverse push button starters 
for the vertical and axial top roll adjust- 
ments and for the pinch roll setting, are 
all mounted on a control desk that can 
be placed at some position convenient 
to the operator from which he can easily 
observe and control the operation of the 
machine. 

The reduction and distribution gears 
are spray lubricated; the roll shaft 
bearings run in oil, and other bearings 
are grease lubricated by means of a 
Farval manual system. Joshua Bigwood 
and Son Limited, Wednesfield Road, 
Wolverhampton. 
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FEED CONTROLLERS 


Electropneumatic 
Operation 


ow available is a range of electro- 

pneumatically operated slides for 

the control of feed from hoppers or from 
conveyors. 

A typical slide consists of a mild steel 
shutter moving across a square aperture 
formed by four members of a robust 
steel framework. The basis of this 
framework is a modified channel section 
whereby parallel fixing flanges are pro- 
vided both upstream and downstream of 
the slide. The web of this channel is 
offset on its centre line presenting a 
sealing surface against which the shutter 
bears under the restraint of two parallel 
guide rods. These guide rods being 
circular in section and being swept by 
each movement of the shutter virtually 
eliminate the problem of build-up of 
material and present little obstruction to 
what is otherwise a completely free dis- 
charge opening. 

The framework is extended to form the 
mounting for a push-pull pneumatic 
cylinder and its associated solenoid 
operated pilot valves, the piston rod 


SPRAY 
EQUIPMENT 


For Cutting Oils 


A*® oil mist unit has been introduced 
for the purpose of spraying cutting 
oils on to faces being machined. 

The unit enables soluble or neat oils 
and coolants to be fed to the work face 
in circumstances where surface speed 
normally makes dry machining necessary. 
With the increase in speeds that the 
introduction of new types of tools has 
made possible this problem has recently 
become more acute. The unit functions 
by delivering a fine mist of coolant in a 
stream of compressed air aimed directly 
at the point of cutting. 

The working pressure of the equipment 
is from 10 to 201lb per sq. in. There 
are three major components: a porous 
bronze filter element; a pressure reducing 
valve complete with gauge to indicate 
the reduced air pressure (that is the 
pressure of the air as used for the spray); 
and an Ayrlyne lubricator fitted with a 
flow adjustment. 

The lubricator embodies a transparent 
oil reservoir with a needle regulating 


TAPPING 
MACHINE 


High Accuracy Threads 


ILMAN multiple pitch tapping 
machines are now being marketed 
in this country. 

Using one hardened and ground 
master leadscrew these machines will 
tap all commonly used BA and BSF 
threads up to 4 in. Other pitches pro- 
vided by the standard change wheels are 
32, 36, 40, 44, 48, 56, 64, 72, 80 and 96 
tpi. Special gears are available for 90, 
120 and 200 tpi. 

The complete tapping head is adjust- 
able for height on the column and the 
table has a 10 in by 6} in working sur- 
face. The spindle is driven by a j h.p. 
instantaneously reversible motor through 
a friction clutch and a 5:1 belt reduc- 
tion. The feed rate of the tapping 
spindle is governed by the relative rates 
of rotation of the master leadscrew and 
its matching nut. It can be changed by 
selecting a pair of change gears and 
choosing a cluster gear combination. 
Changes can be made very quickly. 

Spindle stroke is adjustable from 4 in 
to 2 in and is governed by limit switches. 
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Dust Cover 
Fixing Holes 
od Fixing 






Free Diwharge 
Opening 





being direct coupled to the shutter. 
Remote indication of the shutter position 
is given by a limit switch, rod operated, 
which is adjustable to suit a wide range 
of conditions. Adjustable air cushioning 
is provided at the extreme positions of 
the pneumatic cylinder allowing fast 
opening and closing of the shutter with- 
out the occurrence of shock at the end 
of its travel. 

All moving parts other than the limit 
switch are within the framework bound- 
aries so that complete enclosure can be 
carried out to suit actual applications. 
The slides are made in six standard sizes 
ranging from 44in by 44in to 18in 
by 18in. They are available as single 
units or as part of complete installations. 
Special sizes and dust proof models 
can also be obtained. Lindars Automa- 
tion Limited, 143 Maple Road, Surbiton, 
Surrey 





valve to control the oil flow. The ratio 
of oil to air can be adjusted by a regu- 
lating screw at the top of the lubricator 
to suit the particular operation. There 
are two sizes of oil reservoir holding 
one-half, and one pint, respectively. 

The model M3892 unit is suitable for 
use with neat cutting oils of a viscosity 
not exceeding 300 secs Redwood at 
70° F, or with soluble oil emulsions. 
Wakefield-Dick Industrial Oils Limited, 
Castrol House, Marylebone Road, London, 
NWI 





These in turn are protected by mechanical 
safety devices. Spindle speed is in- 
finitely variable. Control is by foot 
switch or push button, the spindle 
reversing automatically at the preset 
point. Rockwell Machine Tool Company 
Limited, Welsh Harp, Edgware Road, 
London, NW2. 
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TRACTOR 
CRANE 


Detachable Unit 


A LIGHT hydraulically operated crane 

has been produced for general 
industrial work using a tractor as the 
power unit. 

The Arley crane is designed for mount- 
ing on the front of a Fordson Major 
tractor, but is supported by its own 
wheels. These are linked to the steering 
of the tractor so that the whole can be 
positioned very accurately and simply 
by the driver. The maximum load is 
15 cwt. 

The jib is raised and lowered by a single 
acting ram operated from the tractor 
valve block. The lift is 24ft giving a 
clearance under the hook at full height 
of 22 ft 6in. With the jib in the down 
position the travelling height is 15 ft 10 in 
and the minimum height (jib horizontal) 
is 14ft 4in. The overall width of the 
crane unit is 7 ft 9 in and the length with 
the jib down 19 ft 3in. The maximum 
lifting radius is 11 ft 9 in. 

The tyres on which the crane is 
mounted are 750 by 16 8 ply, and as 


TOTALLY 
ENCLOSED MOTOR 


Output Doubled 


NEW range of fan cooled totally 

enclosed electric motors has twice 
the output for the same frame size as 
existing models. 

Known as the type D, they are wound 
with class E insulation allowing a tem- 
perature rise of 65°C above ambient. 
The result is that for example the 40 h.p. 
type D has the same frame size as the 
20 h.p. type B, the earlier fan cooled 
totally enclosed design. The motors are 
designed for all industrial applications 
particularly where there is dirt and dust 
in the atmosphere. 

Special features include a cast iron 
exterior, a plastic non-corrosive fan, a 
weatherproof terminal box, and drain 
holes with detachable plastics plugs. 
There are 12 frame sizes covering 
2-pole machines from 14 to 30 h.p.; 
4-pole from 1 to 40 h.p.; 6-pole from 
4 to 25 h.p.; and 8-pole from 4 to 20 h.p. 
They can be wound for operation on 
2 or 3-phase supplies up to 650 volts at 
50 or 60 cycles as standard. Starting 


MAGNETIC 
SEPARATOR 


For Fine Mesh Materials 


HE APS is a magnetic separator de- 

signed particularly for handling large 
throughputs of fine mesh material 
containing a high proportion of magnetic 
particles. 

The separator is an alternate pole unit 
consisting of a self-discharging electro or 
permanent polarity magnet unit sus- 
pended at the terminal end of a short- 
centred conveyor. A hopper with a jig 
shaker feeder is provided, and dividers 
are incorporated at the point of discharge 
for collection of both a high grade non- 
magnetic fraction and also a middling 
product if these two are required in 
addition to the final separation product 
obtained from the machine. 

Where feed conveyors are already 
installed the overband magnetic unit can 
be offered separately. The illustration 
shows such an installation. 

Typical applications for which the 
machine can be used are the recovery of 
magnetite from crushed ore, the separa- 
tion of steel shot from scale, and the 
recovery of iron from crushing fines in 
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mentioned earlier the wheels are steered 
by direct linkage from the tractor front 
wheels. It is stated that the crane can 
be attached to or removed from the 
tractor in about 15 minutes. The 
hydraulic power for operation is derived 
from the hydraulic system of the tractor 
and works at 2,000 lb per sq. in. Pre- 
cision lowering of the load can be 
obtained by the use of the valve lever, 
and exact positioning by the full view 
allowed the driver. Wéitlor Limited, 
107-109 Lancaster Street, Birmingham 4. 





torque is 200 per cent full load at 700 
per cent full load current. 

High torque motors for _ special 
applications, and motors for any other 
frequencies as 25 or 40 cycles can be 
supplied. Models will be available for 
foot, flange, or skirt mounting, pad and 
air stream rated. As the dimensions 
are the same as the existing type C range 
of ventilated motors the two are inter- 
changeable. English Electric Company 
Limited, Marconi House, Strand, London, 
WC2. 





slag processing plants. Throughputs of 
up to 30 tons per hour are possible on a 
machine measuring 18in wide. The 
particles are given a severe agitation after 
pick-up tc ensure a clean high grade 
magnetic fraction. Rapid Magnetic 
Machines Limited, Lombard Street, 
Birmingham 12. 
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Atomic Review 





Euroscope 


An overgrown nuclear industry such as exists in 
Europe today can only be sustained by an 
economic programme of power generation—-or 
generous government subsidies. Research con- 
tracts alone cannot justify the deep commitment 
of heavy industry found in the United Kingdom, 
France, Germany, and Scandinavia. An odd 
dilemma faced the industrial powers of Europe 
when it was realised that nuclear energy might 
not become competitive for some time. In order 
to benefit from the application of nuclear energy 
perhaps ten or fifteen years hence, it was essen- 
tial to undertake a programme of development 
and construction of a magnitude beyond the 
capabilities of any profit-conscious organisation. 
National nuclear energy programmes were drawn 
up in many countries to provide the necessary 
incentive to private industry. But incentive of 
this type is just another form of subsidy, which, 
like all subsidised ventures, causes a diversion 
of industrial effort from profitable fields of 
development. It is a long-term gamble for very 
high stakes, based on an uncertain horoscope. 


Industrial Federations Confer 

Last May the industrial federations in the OEEC 
countries, which includes the FBI, sponsored a Con- 
ference at Stresa on the industrial prospects in 
nuclear energy. The conference was organised by 
ENEA (European Nuclear Energy Agency) and the 
EPA (European Productivity Agency). The pro- 
ceedings are now being published by OEEC in four 
volumes. The first, entitled The Industrial Challenge 
of Nuclear Energy is now available, price 18s 6d. 


Survey of European Programmes 

There are three main jobs required for nuclear 
development, whether carried out by international 
organisations such as ENEA, CERN, IAEA, and 
Euratom, or by national governments. These are 
the preparation of programmes, coordination, safety 
controls, and general supervision; pure research and 
personnel training; and the industrial activity of 
equipment manufacture, power plant construction 
and operation. Britain and France are the leading 
European countries in all three fields, while the 
Dragon project at Winfrith Heath, sponsored by 
OEEC, is an outstanding example of international 
cooperation. The programme of power plants now 
in operation or under construction in Europe is 
concerned with four main types of reactor. These 
are: 

(a) Natural-uranium, graphite-moderated. 

(b) Uranium oxide and heavy water. 

(c) Enriched uranium and pressurised water (PWR) 
(d) Enriched uranium and boiling water (BWR). 
Outside these categories are the 15 MW(e) fast neutron 
breeder reactor at Dounreay, the 20 MW(e) high 
temperature reactor of the Dragon Project, and the 
various organic moderator projects for small stations 

and ship propulsion. 


Evaluation of Competitive Bids 

The World Bank is interested in nuclear energy as a 
means of helping member countries “‘to develop 
their economic strength.” In Europe it has financed, 
with the Italian Government, the construction of a 
150 MW(e) nuclear power plant in South Italy, 
known as Project ENSI. The Bank set up an Inter- 
national Panel which studied nine tenders submitted 
for the scheme. These included bids from AEI-John 
Thompson, GEC-Simon Carves, Mitchell Engineer- 
ing Company, London, and English Electric. The 
tenders were examined by “‘a complex procedure 
affording the best possible safeguards of impartiality.” 
A report giving a full technical and economic analysis 
of each tender was prepared as a basis for the final 
decision of SENN, the body responsible for the 
power plant. One interesting conclusion by the 
Panel was that differences in price between various 
models of the same type of reactor are greater than 
differences between reactors using natural or enriched 
uranium. 

The cost calculations of Fig. 1 for the types of 
power station in the tenders are based on a capacity 
of 150 MW and a load factor of 80 per cent. The 
price variations were based on a 14 per cent rate of 
capital amortisation which gave a price per kWh 
of the most economical nuclear station on tender of 
11-1 mill per kWh with an additional 10 per cent 
variation from the cost of the hypothetical traditional 
station. 


The “ most suitable and economically attractive 
project ’’ of those submitted proved to be that of the 
International General Electric Company of New 
York. The cost per kWh was estimated at between 
7 and 9 lire, and total output at 1,000 million kWh 
a year. Italian industry is putting up 70 per cent 
of the capital cost, namely 28,000 million lire. 


First-Generation Nuclear Power Stations 

Britain, France, USA and USSR are the only 
countries now operating commercial nuclear power 
stations. For Britain the gas cooled, graphite- 
moderated reactor was a logical choice following the 
development of reactors for the production of 
plutonium and given the high cost of producing 
uranium-235. America, which can produce uranium- 
235 easily in areas of cheap electricity, has developed 
light water-moderated systems using enriched fuels. 
In Britain considerable effort is going into the 
development of the fast-breeder reactor to use the 
quantities of plutonium produced in the thermal 
stations. 
Federal Germany 

The Federal German Republic has no state nuclear 
programme comparable to those of Britain and 
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Fig. 1 Comparison of generating costs, which 
served as a basis for the selection of tender for the 
SENN station. Interest charges were 14 per cent. 


France. Current expenditure on research is borne 
by the Federal Government, the Lander and the 
Municipalities. Reactors of various kinds with a 
total output of 500 MW(e) will be constructed by 
1965. They will include a gas-cooled graphite- 
moderated reactor of the British type, and an 
advanced gas-cooled high temperature “ Potato 
Heap Reactor” (Atomic Review, 11 Sept. °59). 
Germany has no immediate energy problem so that 
the object is to experiment with developments that 
will make it possible to produce nuclear energy at 
a competitive price by about the mid 1960’s. The 
amount being spent on these schemes is assessed at 
over DM 2,000 million. In principle the execution 
of the whole programme is in the hands of private 
industry, as the Federal Government neither con- 
structs nor operates nuclear installations. In practice 
aid in the form of subsidies to reduce financial risk 
will be given to the firms involved. Very few 
scientists and technicians involved in nuclear develop- 
ment are employed directly by the Federal Govern- 
ment. Most of them belong to the universities, the 
Max Planck Society and similar institutions. 


The French Programme 

In France the first reactor ZOE went critical in 
1948. The first plutonium producing reactor Gl 
started operating in 1956, followed by G2 in 1958 
and G3 which became critical in 1959. Together 
these reactors are planned to produce 100kg of 
plutonium a year with a by-product electric gener- 
ating capacity of 60 MW. The first French power 


Station designed primarily for electricity production 
will be the EDFI station at Chinon. The reactor 
tnere will be of the natural uranium, graphite- 
moderated and gas-cooled type, with a capacity of 
63 MW. Other installations included in the French 
first five year plan were the plutonium plant at 
Marcoule, the construction of the EL3 pile, the 
building of the 2-5 GeV proton-synchrotron “Saturn” 
and a natural uranium production capacity of some 
300 tons a year. The first five year plan cost 100,000 
million francs. In 1957 a second five year plan was 
started entailing expenditure of 235,000 million 
francs. This covers an isotope separation plant and 
further work on graphite-moderated power stations. 
Electricité de France has built a power station 
EDFI, and a second, EDF2, is under construction. 


French Nuclear Budget 

Practically all the money for the French pro- 
gramme comes from the state controlled Commis- 
sariat a l’Energie Atomique (CEA). Up to the end 
of the second five year plan in mid 1962 a grand 
total of at least 500,000 million francs will have been 
spent or earmarked for nuclear energy projects. 
Within this round figure are the capital investment 
of Electricité de France (EDF) and Frances’s con- 
tribution to Euratom and OEEC research under- 
takings as well as the budget of CEA. At the end of 
1958 CEA had a staff of 10,715 of whom 1,968 were 
university graduates working as scientists, engineers 
or administrators. 


Power for Italy 


In Italy public finance is allocated to nuclear 
research but not to reactor programmes. The 
National Committee for Nuclear Research (CNRN) 
is the Government body responsible for apportioning 
and supervising state funds for nuclear research. 
CNRN operates various centres and laboratories 
including the National Synchrotron Laboratory at 
Frascati, the Nuclear Studies Centre at Ispra, the 
Casaccia Nuclear Studies Centre, the Nuclear 
Health and Safety Laboratory at Naples University 
and the Mars Spectrometry Laboratory at Rome 
University. In addition CNRN finances the National 
Institute of Nuclear Physics (INFN) which directs 
basic research in the universities, and organises 
geological and mining research and prospecting 
teams working in Italy. It also collaborates in 
research projects on prototype power reactors with 
Italian industry and is involved in the training of 
scientific and technical staffs. CNRN has a five year 
plan (1957-62) for the development of atomic research 
in Italy which, will cost 50,000 million lire. 


Heat for Sweden 

Demand for electricity in Sweden is increasing at 
the rate of 5 to 7 per cent a year, and is likely to do 
so for the next ten to fifteen years. Present electricity 
supplies are mainly from hydro-electric plants. By 
the 1970s it is expected that about 500 MW(e) per year 
of non hydro-electric capacity will have to be installed. 
Electric power is provided in about equal amounts 
by the State Power Board and the AKK Group con- 
sisting of private and municipal utility companies. 
Several industrial concerns such as the ASEA Group, 
the Bofors Group and the Johnson company are 
interested in nuclear power development. It is 
expected that 75 per cent of components needed will 
be made in Sweden under licence agreements. 
Reactor development is being concentrated on 
natural-uranium heavy-water moderated systems, 
The first Swedish installation is the design and con- 
struction of a space-heating plant in Stockholm 
called R3-Adam. This reactor, which should be 
critical in 1962, is being jointly constructed by A.B. 
Atomenergi, the State Power Board and ASEA. 


The Norwegian Programme 

The Norwegian nuclear energy programme is 
carried out by the national Institute for Atomic 
Energy (Inst‘tutt for Atomenergi) at Kjeller, set up 
in 1948 by an agreement between the Government 
and the industrial firm Norsk Hydro. An interesting 
development is the Joint Establishment for Nuclear 
Energy Research (JENER) set up in 1951 by the 
atomic energy organisations of Norway and the 
Netherlands. Most of Norway’s nuclear activity has 
been within the framework of JENER. The annual 
Norwegian budget is about $3 million a_ year. 
Norway has no immediate energy problem and effort 
is being concentrated on the development of a 
suitable form of power reactor. A ship propulsion 
project costing some $500,000 million is being 
financed by the Government and shipowners. The 
ENEA Halden joint project for a boiling heavy-water 
reactor near Oslo, designed and built by the Norwe- 
gian Institute for Atomic Energy, was carried ou 











with the participation of a number of international 
and national organisations including the UKAEA. 


Summary of European Programmes 

Britain and France, as the only two European 
powers with military as well as non-military pro- 
grammes, spend far more on nuclear development 
than any of the other European countries. In EMA 
units of account Britain has an annual research 
programme costing 400 million units and France 
200 million units. In both these countries the 
atomic energy sector is nationalised, and therefore 
operated on lines which “are less narrowly pre- 
occupied than private industry with immediate 
return.”” On the whole, however, development in 
the European countries has followed substantially 
parallel lines. Fundamental research has proved so 
costly that in all cases it has been taken over by 
national governments. This has been followed by 
the stage of applied research in which State and 
industry have collaborated in semi- -public under- 
takings. The so-called “ extra-mural” contracts 
placed by the UKAEA with private industry fell into 
this category. Fig. 2 shows the sites of nuclear 
development in Europe. 


Problems for the Future 


Two kinds of problem arise. First, on the basis 
of costs, the programmes described at the Conference 
add up to 8-5 million kW by 1965. This will cost 
nearly $530 million a year, or about $2,800 million 
by 1965. This represents a very considerable sum 
to find. Second, there is the problem of the gap 
between the cost of nuclear and conventional energy. 
This problem could be postponed by simply not 
investing in nuclear energy for the present. But this 
would mean Europe falling behind in the scientific 
and technical fields. The short term surplus of con- 
ventional energy must not be allowed to hold up 
long-term development of nuclear resources. 

These are problems which will be solved in different 
ways by the various countries. In Britain and France 


Fig. 2. Location of nuclear research™ centres, 
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the nuclear power station programme will go on 
even though the stations will show a temporary 
deficit. Elsewhere national governments are likely 
to be increasingly brought into nuclear programmes. 
This is true of Italy and Germany and even in 
Switzerland, where the constitution inhibits Federal 
Government action. In Switzerland interest free 
loans will be made to private firms involved in 
nuclear research schemes. 


Notes and News 


Hidden Costs of Nuclear Power 


Estimating the cost of nuclear power generation is 
a risky occupation. This truism led someone to 
remark at the Stresa conference that the most 
important factor affecting the estimated price of 
nuclear power is the author of the study. Mr. J. R. 
Cuthbertson, of Lazard Brothers, pointed out two 
factors which seriously affect the cost of nuclear 
power, but which are commonly disregarded. It is 
unrealistic to compare the cost of conventional and 
nuclear power generation based on plants operating 
with the same load factor, because in order to main- 
tain a high load factor on the nuclear plant some con- 
ventional stations of excellent economy will have to 
operate at load factors as low as 40 or 50 per cent. 
Further, if at a later stage during the nuclear plant’s 
20 years of life some conventional plants of even 
higher efficiency come into operation, those being 
built today—on which the cost comparison is now 
based—will be operated at an even lower load 
factor at a later date. The resulting losses are not 
commonly charged against the nuclear station. 


False Assumption 


Another false assumption is the belief that the high 
load factor on nuclear stations can be maintained 
throughout the plant’s life. If it is believed that 
nuclear generating costs will also drop within the 
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next 20 years—which is the cardinal assumption 
of our whole nuclear energy programme—then the 
base load now allotted to the first generation of 
nuclear stations will have to be shared with the more 
efficient new plants. The operator will then be forced 
to give preference to efficiency and will find it im- 
possible to maintain the high load factor that origin- 
ally served as the basis for estimating the generation 
costs. But a variable or falling load factor is now 
thought to be an unnecessary elaboration of an 
estimate that is unreliable in any case. Mr. Cuth- 
bertson warns against the illusion that a nuclear 
power programme will be able to pay for itself: it 
will be costlier than generally thought. 


Fuel for the Reactors of Europe 


The International Atomic Energy Agency (IAEA) 
disposes of 5,070 kg of uranium 235, contributed by 
the United States (5,000 kg), Russia (50 kg) and the 
United Kingdom (20 kg). Finland has now made the 
first formal request for reactor fuel from the IAEA 
for a Triga Mark II research reactor and a proposed 
critical assembly. The uranium 235 requirement of 
the two reactors will be about 5-6 kg, costing some 
$896,000 at current domestic prices in America. 

A second charge of fuel has been ordered for the 
boiling heavy-water reactor at Halden, Norway. 
The first fuel charge consisted of metallic natural 
uranium and was suitable for zero power operation 
of the reactor. Addition of a few “spiked” (or 
enriched) elements will raise the power to 5 MW, 
but full design level of 20 MW can only be reached 
with a new charge of fuel enriched to 1-5 per cent. 
1,500 kg of the enriched fuel has been ordered from 
AB Atomenergi of Sweden at a cost of $500,000. 


Westinghouse Reactor Core for Belgium Critical 


The pressurised water reactor core Westinghouse 
is supplying for the Belgian power station at Mol 
has been completely assembled in the company’s 
reactor evaluation centre in America and brought 
to criticality. During January extensive testing is 
planned to prove the reactor’s characteristics. Later 
the core will be dismantled for shipment and re-erected 
at Mol. When completed, the station will feed 
11-5 MW(e) to the Belgian transmission system. 


Status of Construction at NPD-2 


The construction schedule for Canada’s 20 MW(e) 
power demonstration project NPD-2 was drawn up 
to permit installation of mechanical equipment during 
the winter months. Structural work on the reactor 
building and pump house is virtually complete so 
that the installation of moderator and coolant pipes 
could be started under cover early in December. 
First components of the generating equipment 
arrived at the site 20 miles from Chalk River in 
November and installation has just begun. The 
construction force will be maintained during the 
winter months at its present strength of 230 men. 


Something for the Winner of the Proton Stakes 


A bottle of Russian vodka stood for a long time 
on the desk of Mr. J. B. Adams, director of the CERN 
proton synchrotron division. The label said “* to be 
used after reaching 10-1 GeV,’’ and was given to 
Mr. Adams by workers at Dubna, home of the 10 GeV 
accelerator which was the “‘ world’s largest” not so 
long ago. The bottle, now empty, is on its way back 
to Dubna—with an oscilloscope trace showing a 
24 GeV pulse, reports the CERN Courier. 


Valves for the AGR 


Safety valves for the advanced gas cooled reactor 
(AGR), under construction at Windscale, have been 
ordered by the UKAEA from Cockburns of Glasgow. 
The valves will protect the carbon dioxide coolant 
circuit against excess pressure and are designed 
to open at 280 Ib per sq. in. The operating tempera- 
ture of the valves is 760° F. Cockburn valves are 
also on order for Bradwell, Hinkley Point and 
Hunterston. 


Merger of NPPC and AEI-John Thompson 


Collaboration between the nuclear consortia of 
NPPC and AEI-John Thompson, announced in 
Atomic Review on 21 August, 1959, has resulted in 
the formation of a new company, The Nuclear Power 
Group (abbreviated TNPG). The group will com- 
prise the following companies: AEI, Clarke Chap- 
man, Alexander Findlay, Head Wrightson, Sir 
Robert McAlpine and Sons, C. A. Parsons, A. Rey- 
rolle, Strachan and Henshaw, John Thompson, and 
Whessoe Limited, with headquarters located at 
Radbroke Hall, Knutsford, Cheshire. Two 
partners will each have three representatives on the 
board of directors under the chairmanship of 
Viscount Chandos. TNPG have three power station 
contracts running: Bradwell (300 MW), Berkeley 
(275 MW) and Latina (200 MW). 
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The above Group of the undermentioned Company require the following 
technical personnel:— 


(a) VIBRATION ENGINEER 


To investigate the behaviour of mechanical systems to applied vibration derived 
from complex sources. This work involves the measurement of vibration trans- 
mission through complex structures, the determination of resonant modes, and 
the effects of vibration on the performance of guided weapons. 


Applicants should possess a University Degree in Physics, Mechanical or 
Electrical Engineering, and preferably some experience in this field. 


(b) A TECHNICAL ASSISTANT 


for work similar to that described above. 


Applicants with H.N.C. in Mechanical or Electrical Engineering are preferred 
but consideration will be given to candidates with lesser qualifications if suitably 


(c) ENGINEER 
(Instrumentation and Control) 


To be responsible for the operation and adjustment of electrical control equipment 
fitted to climatic test chambers. This work involves the regulation of electrically 
operated control instruments and valves required to maintain the performance of 
the test chambers within close operational tolerances. Design of specialised 
control —_ for particular test requirements may be involved as testing 
techniques develop. 

Applicants should possess H.N.C. or equivalent, together with a good know- 
ledge of automatic systems, refrigerating machinery and air conditioning 
equipment. 

Inittal salaries are arranged according to age, qualifications and experience, and 
progress is related to merit and ability. 

The positions are permanent, and successful candidates wiil be eligible for the Hawker 
, Siddeley Group Pension Scheme and Life Assurance Scheme after a qualifying 
period. 


Applications stating age, qualifications and experience, should be addressed to:— 
Technical Appointments Officer, 
SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED, 
Baginton, Nr. Coventry 
} Quoting Reference: TAO DYN 3 B2 














ENGINEER 


required by 


ALDERMASTON, BERKSHIRE 


To be responsible to a senior engineer for supervision of teams of inspectors engaged on 
measurements, and inspection of a wide variety of complex experimental and prototype 
equipment. The duties include supervising the inspection of assemblies required for 
environmental and vibration testing, and designing measurement jigs and fixtures, 


Applicants should be Corporate Members of a Senior Engineering Institution or possess 
similar qualifications. They should have had a sound training and experience in inspection 
techniques. Some design experience is desirable. 

SALARY: £1345-£1500. 


Contributory Superannuation Scheme. A house, or substantial assistance with house 
purchase, will become available for married officers living beyond daily travelling distance. 


Postcards for application forms to the SENIOR RECRUITMENT OFFICER at above 
address. Please quote ref. 2488/26. A974 





THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 











A.E.R.E. HARWELL 


requires 


. 2 DRAUGHTSMEN 


for work covering electronic, electrical, :nechanical and instrumentation 
equipment and chemical plant connected with reactors. 

Salary: In range £585—£1120 p.a. 

Housing and superannuation schemes. 


Send POST CARD for full details to GROUP RECRUITMENT 


OFFICER (1553/26), U.K.A.E.A., A.E.R.E.. HARWELL, BERKS. 
A 972 
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PUBLIC APPOINTMENTS 


LOUGHBOROUGH COLLEGE OF 
TECHNOLOGY 


Applications are invited for the pee of HEAD 
OF PRODUCTION ENGINEERING, to take 
charge of both the Industrial 
Engineering and the Engineering 
Workshops 

Applicants should be well qualified academically 
in Mechanical Engineering, have had extensive 
industrial experience, and, preferably, have had 
particular responsible experience in Industrial 
Engineering, in either manufacturing or research 
fields 

Since the College Workshops operate both as an 
instructional factory, and as laboratories in industrial 
engineering, the post offers very great scope for new 
developments. 

The salary will be according to the scale £2450 by 
£50 to £2700 per annum The post is pensionable 

Further particulars and application forms may 
be obtained from the REGISTRAR, (In reply 
please quote 19/D.) Bll 


Department of 
Production 


PORT OF BRISTOL AUTHORITY 
TWO ENGINEERING ASSISTANTS 


Applications invited for posts concerned mainly 
with Civil Engineering Design and candidates should 
be capable of preparing schemes with minimum of 
supervision from initial survey through calculations 
and preparation of drawings to final contract 
documents. Experience in dock engineering useful 
but not essential. 

Salary £1665 by £50 to £1220 per annum 
Commencing salary within this range will depend 
upon age, qualifications and experience. Post 
pensionable; medical examination and six months 
probationary period. 

Applicants must disclose whether they are related 
to a member or senior officer of Bristol Corporation 
Canvassing disqualifies. 

Applications stating age, qualifications, experience, 
ete., and enclosing, if possible, copies of recent 
testimonials, in envelopes endorsed “ Engineering 
Assistants "" to ENGINEER-IN-CHIEF, AVON- 
MOUTH DOCKS, BRISTOL, by 30th January 

B10 


D.S.1L.R. 


D.S.L.R. Tropical Products Institute, London, 
requires MECHANICAL ENGINEER (graded as 
Scientific Officer or Senior Scientific Officer) for 
development of new processes for production and 
utilisation of tropical plant and animal materials. 
Occasional trips abroad. Quals.: Ist or 2nd class 
hons. degree in mechanical engineering or equivalent. 
Sound theoretical knowledge and ability to design 
pilot plant and equipment and superv ise construc- 
tion essential. Experience in agricultural engi- 
neering, chemical plant or heat engines an advantage. 
8.8.0. 


Salary ranges: (men) 8.0, £655-£1150 ; 
£1233-£1460.—Forms from MINISTRY OF 
LABOUR, TECHNICAL AND — SCIENTIFIC 


REGISTER (K), 26, KING STREET, LONDON, 
5 3 1, quoting C.875/9A. Closing date 29 January, 
196( BS 


POST OFFICE 
ASSISTANT ENGINEER 


About 10 permanent and pensionable posts for men 
at least 174 and under 23) on 1.3.60, with extension 
for Forces service, Overseas Civil Service, and, up 
to two years, for established civil service. Written 
examination, beginning 5.4.60, in English, Physics 
and two prescribed optional subjects, followed by 
interview of qualified candidates. Salary (London) 
£560 at 18, 19, or 20, £620 at 21, £745 at 25 or over, 
rising to £1205. Five-day week in general. 


Promotion prospects...Write CIVIL SERVICE 
COMMISSION, BURLINGTON GARDENS, 
LONDON, W.1, for application form, quoting 
159/60. Closing date 28 January, 1960 B3 


AIR MINISTRY 


AIK MINISTRY Works Designs Branch requires in 
LONDON-—STRUCTURAL ENGINEERING 
DESIGNER DRAUGHTSMEN for reinforced 
concrete or structural steelwork of all types. 
Applicants must have adequate training and several 
years’ experience. Some site experience and posses- 
sion of recognised technical qualification an advan- 
tage. Financial assistance and time off may be 
allowed for recognised courses of study. Promotion 
and pension prospects Five-day week with 
1% working days leave per year initiaily. 

Salary for Grade ILI ranges from £680 (at age 25) 
to £900 p.a. Commencing salary dependent on age 
qualifications and experience. Also vacancies in 
higher grade for suitably qualified candidates on 
range from £395 to £1055 p.a. Applicants, who 
must be natural born British subjects, should write 
to AIR MINISTRY, W.C.1., LACON HOUSE, 
THEOBALDS ROAD, LONDON, W.C.1, or to 
any Employment Exchange (quoting Order No. 
Kings Cross 3745) giving age, details of training, 
qualifications, full particulars of former posts held 
and copies of any testimonials. Candidates selected 
will normally be interviewed in London and certain 
expenses reimbursed, G 842 





VACANCIES FOR 
TWO ENGINEERING CLERKS 


Applications are invited for these two vacancies on 
the staff of the CHIEF RESIDENT ENGINEER 
of several large pipelaying contracts in Lanarkshire. 

The duties of the successful applicants would 
include the maintenance of filing systems, checking 
interim and final certificates of Contractors, copy 
ty ping and general office routine. 

*revious yy of engineering works office 
routine would advantageous. 

It is anticipated that ‘te appointments would be 
for about 18 months 

Salaries would be £600 per annum. 

Written a) = —o with age and full particulars, 
should be essed to the Chief Kesident En —— 
Daer Water Scheme, c/o The Clerk to the 
WATER BOARD, P.O. BOX No. 1, LANARK- 
SHIRE HOUSE, 191, INGRAM STREET, 
GLASGOW, C.1, not later than 20th January, 1960. 
Interviews by appointment will be heid & — 
during the first week in February. A 906 





CIVIL ENGINEER 


ROAD RESEARCH LABORATORY 
Harmondsworth, Middlesex, requires CIVIL 
ENGINEER (Scientific Officer/Senior Scientific 
Officer) to conduet research on design and con- 
struction of earthworks for reads. Qualities required 
are initiative, energy, appreciation of broad issues, 
some mathematical ability, pertinacity in pursuing 
research to practical issue and ability to build up and 
lead small team. Work urgently concerned with 
nation’s road programme but also has wider appli- 
cations in field of civil engineering. It provides 
contact with other engineers, chemists, physicists 
and mathematicians. Facilities for qualifying for 
A.M.1.C.E. Quals.: Ist or 2nd Class Hons. degree 
in Civil Engineering or equivalent. A sound know- 
ledge of soil mechanics wotld be an advantage. 
Salary ranges: (men) 8.0. £655-£1150; 8.8.0. 
£1233-£1460. Entry point in salary ranges depen- 
dent upon experience. Normal prospects of pro- 
motion in mid-thirties to ‘Prinetpal Scientific O 

(£1600-£2120).—-Forms from MINISTRY OF 
LABOUR, TECHNICAL AND SCIENTIFIC 
REGISTER (K), 26, KING STREET, LONDON, 
S.W.1, quoting E.529/9A. Closing date 15 January, 
1960, B4 


(D.8.LB.), 


UNIVERSITY OF SYDNEY 
LECTURESHIP/SENIOR LECTURESHIP 
IN MECHANICAL ENGINEERING 
Applications are invited for the above position. 


The salary for a SENIOR LECTURER is within 
the ra £A2200-£A80-£A2600 per annum; for a 
LECTURER within the range £A1500- £490-£42100 
per annum. Ip each case cost of living adjustment 
will be allowed. The salary ia subject to deductions 
under the State Ba ray er prece Act. The com- 
mencing salary will to the quali- 
fications and Boma hag he successful applicant. 

yd the Star Merete” Hani its Bankers, 
cases @ ty @ ts kere, 
married men may be assisted by loans to purchase 
a house 

cee. geotientee and information as to the 

method o' tion may be obtained from the 
SECRETARY. ASSOCIATION OF UNIVER- 
SITIES OF THE BRITISH La ag gh EALTH, 
36 GORDON SQUARE, LONDON, b 


close, in Australia ox AP on 
ond Webruasy. 1960." 839 
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THE HARLAND ENGINEERING CO. LTD. 
ALLOA, SCOTLAND 


is expanding its activities in the manufacture of ee Pumps, 
Electrical Rotating Machinery and Hydro Electric Plant and 


FIRST CLASS DRAUGHTSMEN 


are required for senior appointments in the drawing office for: 


CENTRIFUGALPUMP WATER TURBINE 
LAYOUT LAYOUT 

Senior draughtsman with ex- Senior draughtsman with 

perience of large single and experience of Francis, Impulse 

multistage pumping plant. and Kaplin turbines. 


ELECTRICAL ROTATING 
MACHINERY DESIGN 


Senior draughtsman with experi- 
ence in mechanical design of 
electric motors and _ generators. 


Conditions of service in pleasant residential area and modern office, 
include 39} hour week, contributary pension scheme, canteen 
facilities and extended holidays after 12 months. 

Write giving full particulars of age qualifications, experience etc., 


to the Chief Draughtsman, B.E.P. Works, Alloa, Scotland. 
A 984 














DESIGN 
DRAUGHTSMEN 


are required by Company engaged in the 
manufacture of Hydraulic Loading Shoveis 
Applicants must be able to work with the 
minimum of supervision on a wide range of 
subjects which include Transmission, 
Hydraulics, Chassis Design, Welded and 
Cast Structures. These positions demand 
originality and versatility and applications 
will only be considered from Designers 
who are prepared to work at a high tempo. 
H.N.C. minimum qualification 
Apply in writing to Chief Designer, 
stating experience, qualifications, age, 
salary, ete 
F. £E. WEATHERILL LIMITED 
TEWIN ROAD, 
WELWYN GARDEN CITY 
Telephone: Welwyn Garden 4221 
A 996 


Have a vacancy in London for a graduate 


MECHANICAL ENGINEER 


preferably under 35 years of age, an 
Associate or Graduate Member of the 
Institution of Mechanical Engineers. 
Good practical training and design and 
construction experience on heavy engi- 
neering work is desirable. This position 
offers opportunities for training, experience 
and advancement on work of considerable 
diversity in the development of new projects 
and operations 
Starting salary will depend on age, 
experience and qualifications. There ix a 
contributory Pension Plan, and Sickness 
and Accident Benefit Scheme. 
Applications quoting Ref. M.E.2, giving 
full personal details should be sent to: 
MANAGER, 
RECRUITMENT & TRAINING, 
16 CHARLES II STREET, 


HAYMARKET, 8.W.1 A 997 




















VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 
BARROW - IN - FURNESS 


DESIGN ENGINEERS 
AND TECHNICIANS 


A number of Design Engineers and Technicians are required, having experience in 
the design of Boilers, Turbines, Auxiliaries and Marine Installations. Applicants 
should possess a University Degree or equivalent qualification. Experience on steam 
machinery of advanced design would be an advantage 


These appointments are for work in connection with machinery for Tankers, large 
Passenger Liners, Naval Craft and Nuclear Powered Vessels. Salaries appropriate 
to experience and responsibility are offered, and there is a contributory Pension and 
Life Assurance Scheme. ‘ 


Barrow-in-Furness ix pleasantly situated on the coast adjacent to the Lake District. 
The Company has a well-appointed Sports Club and Grounds, with comprehensive 
recreational facilities both social and sporting. An illustrated guide to the town and 
surroundings can be sent on request. 


All applications should be addressed to the: 


ENGINEERING TECHNICAL MANAGER, 
VICKERS-ARMSTRONGS (ENGINEERS) LIMITED, 
NAVAL CONSTRUCTION WORKS, BARROW -IN-FURNESS, 

LANCASHIRE. BI 





NEW ZEALAND 
MINISTRY OF WORKS ENGINEERING 
STAFF 


The New Zealand Ministry of Works invites appli- 
cations for the following vacancies on the Permanen 
Staff. Positions, qualifications desired and salaries 
offered are as follow :— 

Vacancy No. 1. CIVIL ENGINEERS. Cor- 
porate Membership of the Institution of Civil 
tngineers, London, together with sufficient appro- 
priate experience. Commencing salaries up to 
£1525 per annum. 

Vacancy No. 2, ASSISTANT CIVIL ENGI- 
NEERS. A University Degree in Civil Engineering, 
or Graduate Membership of the Institution of Civil 
Engineers, London, with at least five years of 
practical experience since commencement of pupilage. 
Jommencing salaries £370 up to £1060 per annum. 

Vacancy No. 3. MECHANICAL OR ELEC- 
TRICAL ENGINEERS. Corporate Membership of 
the Institutions of Mechanical or Electrical Engi- 
neers, London, together with sufficient appropriate 


experience. Commencing salaries up to £1525 
per annum, 

Vacancy No. 4. BUILDING SERVICES 
ENGINEERS. Corporate Membership of the 


Institution of Heating and Ventilating Engineers, 
London. Commencing salaries up to £1450 per 
annum. 

Vacancy No. 5. ASSISTANT MECHANICAL 
OR ELECTRICAL ENGINEERS. A University 
Degree in Mechanical Engineering or Graduate 
Membership of the Institutions of Mechanical or 
Electrical Engineers, London, together with at 
least five years experience since commencement of 
pupilage. Commencing salaries £370 up to £1060 


per annum. 

Vacancy No. 6. ASSISTANT BUILDING 
SERVICES ENGINEERS. Graduate Membership 
of the Institution of Heating and Ventilating 
Engineers, London, with at least five years experi- 
ence since commencement of pupilage. Com- 
mencing salaries £370 to £1060 per annum. 

Civil Engineers and Assistant Engineers must have 
had experience in the design or construction of 
muilti-storied reinforced concrete buildings or 
bridges and other structures. For the other vacan- 
cies experience is necessary in the design and 
installation of services or equipment for one or more 
of the following: heating and ventilating, air con- 
ditioning, hot and cold water or sewerage services, 
laundries, kitchens, boilerhouses, lifts and other 
mechanical services in offices, schools, hospitals, 
hotels, telephone exchanges, printing works, defence 
establishments, etc. All appointees will be required 
to undertake work of this nature. 

APPLICANTS MUST BE RESIDENT IN THE 
UNITED KINGDOM OR EIRE AND HAVE 
FULFILLED NATIONAL SERVICE OBLIGA- 
TIONS. 

Enquiries, mentioning this publication and stating 
the Vacancy Number and the position sought, 
should be addressed to the HICH COMMISSIONER 
FOR NEW ZEALAND, 415 STRAND, LONDON, 
W.C.2. Full details of duties, experience required, 
general information on the conditions of employ- 
ment in the New Zealand Public Service and 
application forms will then be supplied A 980 





THE UNIVERSITY OF LIVERPOOL 


Applications are invited for the following posts 
in the Department of Civil Engineering 

TWO POSTS OF LECTURER The initial 
salary will be within the range £900-£1350 per 
annum, according to age, qualifications and 
experience. 

JEMONSTRATOR. The initial salary will be 
within the range £600-£650 per annum, according 
to age, qualifications and experience. 

Applications, stating age, academic qualifications 
and experience, together with the names of three 
referees, should be received not later than 
24th February, 1960, by the REGISTRAR, from 
whom further particulars of the conditions of 
appointment may be obtained. Quoting Ref. CV/E 
4 O87 








CHEMICAL PLANT 
DESIGN ENGINEERS 


are required at Risley to control sections 
responsible for the design of large projects. 
The work will include novel and 
conventional mechanical and chemical 
engineering problems arising from the 
use of special materials and will involve, 
for example, provision for the remote 
operation of plant and equipment and 
design of associated laboratories and 
services. Specialisation in any one 
aspect is not intended. 
Applicants must have served a recognised 
engineering apprenticeship and be cor- 
orate members of a senior engineering 
nstitution or equivalent. Considerable 
experience of high quality chemical engi- 
neering design is essential and an honours 
degree in mechanical or chemical engi- 
neering may be an advantage 
Salary within range £1370 to £1825 
according to qualifications and experience. 
Posts at a higher level with salaries up 
to £2180 may be available from time to 
time. 
Contributory superannuation 
Staff housing scheme 
Send postcard for application 
quoting reference 147/J2 to: 
Recruitment Officer, 
UNITED KINGDOM 


ATOMIC ENERGY AUTHORITY 
(DEVELOPMENT AND ENGINEERING 
GROUP), 
Risley, Warrington, Lancashire. 
Closing Date: 18th January, 1960. 


form, 


A g7l 
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AUSTRALIA 
STATE DOCKYARD, NEWCASTLE 
NEW SOUTH WALES 


ESTIMATOR, thoroughly experienced in both ship 
construction and general engineering work, e.g. 
power station condensing and feed heating plant, 
etc., required. 

Education standard to Degree, Diploma or Higher 
National Certificate level with Naval Architecture 
preferably as major subject. 

The State Dockyard constructs and repairs all 
classes of cargo and passenger vessels up to 500 ft., 
including tugs and dredging craft. 

Commencing salary up to £1644 (Aust.) per annum 
according to qualifications and experience. Super - 
annuation and Profit Sharing Schemes in operation. 

Passage to Sydney will be arranged for successful 
applicant and temporary living accommodation 
available. 

Applications close with the AGENT GENERAL, 
NEW SOUTH WALES GOVERNMENT OFFICES, 
56 STRAND, LONDON, W.C.2, by 31st January, 
1960. A 993 





CITY AND COUNTY OF BRISTOL 
EDUCATION COMMITTEE 


THE COLLEGE OF TECHNOLOGY 
(DESIGNATED AS A COLLEGE OF ADVANCED 
TECHNOLOGY AS FROM SEPTEMBER, 1960) 


The Governors invite applications for post of 
LECTURER IN MATHEMATICS, duties to begin 
as soon as possible. 

Applicants should possess an honours degree in 
Mathematics or Statistics and have teaching and 
research or industrial experience involving appli- 
cation of mathematics to scientific and engineering 
problems. Preference to candidate with experience 
in statistical work. 

Salary, 1959 Burnham scales :— 

Men: £1370-£1550. Women: 

(including equal pay increments). 

Placing on scale will depend on approved industrial 
and teaching experience. 

Application form, returnable by 30th January, 
and details from REGISTRAR, COLLEGE OF 
TECHNOLOGY, ASHLEY DOWN, BRISTOL, 7 

4 975 


£1293-£1461 





ciITY OF NOTTINGHAM 
WATER DEPARTMENT 
APPOINTMENT OF CIVIL ENGINEERING 
ASSISTANT 


Ageieations are invited from Engineering 
Graduates and/or Corporate Members of the 
Institution of Civil Engineers for the permanent 
pensionable appointment of a Civil Engineering 
Assistant. Salary, dependent upon qualifications 
and experience, in the special grade for Engineering 
Assistants (£785 by £40's (6) by £45 to £1070). 

Applications, with names of two persons to whom 
reference may be made, to ENGINEER AND 
GENERAL MANAGER, WATER DEPARTMENT. 
CASTLE BOULEVARD, NOTTINGHAM, not 
later than the 25th January, 1960. 

T. J. OWEN, 
Town Clerk 
THE GUILDHALL, 
NOTTINGHAM B17 





WELSH COLLEGE OF ADVANCED 
TECHNOLOGY 
CATHAYS PARK, CARDIFF 


Principal: A. HARVEY, Ph.D., B.Sc., Foinst.?. 
Applications are invited for the post of 
LECTURER IN PRODUCTION ENGINEERING 

Salary: £1370-£1550 per annum, with placing upon 
the scale dependent upon experience. 

Applicants should be Graduates or Associate 
Members of the Institution of Mechanical Engineers 
and the Institution of Production Engineers and 
have had sound industrial experience 

Further particulars and form of application, 
which should be returned not later than Friday, 
22nd January, may be obtained from the Principal 

ROBERT E. PRESSWOOD, 
Clerk to the Governors 
CITY HALL, 


CARDIFF A wou 


DRAUGHTSMAN 


Applications are invited for the above post, which 
is located in Birmingham. 

The work is interesting and varied and is mainly 
in connection with the design of industrial heating 
equipment. A knowledge of combustion technique 
and the use of refractories would, therefore, be an 
advantage. 

Candidates should possess the Ordinary National 
Certificate in Mechanical Engineering as a minimum 
qualification. 

The salary for the appointment, which is pension- 
able and subject to medical examination, will be 
within the range of £733-£853 per annum. 

Applications, stating age, qualifications and 
experience, together with the names of two referees, 
should be addressed to the INDUSTRIAL 
RELATIONS OFFICER, WEST MIDLANDS 
GAS BOARD, 6, AUGUSTUS ROAD, EDGBAS- 
TON, BIRMINGHAM, 15. G 841 
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SHEFFIELD CORPORATION 
WATERWORKS 
YORKSHIRE DERWENT SCHEME 


Applications are invited for the following appoint- 
ments on the staff of the Waterworks General 
manager and Engineer (A. B. Baldwin, M.Eng.):— 
(a) CHIEF ASSISTANT ENGINEERS, i/e 
Sub-sections. Salary J.N.C. Seale “A” 
(£1215-£1445). Two vacancies. 

(6) SENIOR ENGINEERING ASSISTANT. 
Salary APT. V (£1220-£1375). One vacancy. 

Successful applicants will be engaged upon the 
design and construction of the works of the Yorkshire 
Derwent Scheme, comprising a River Intake and 
Treatment Plant, a 40-mile Aqueduct, Service 
Reservoirs, Pumping Stations and Plant 

Applicants must be Chartered Engineers experi- 
enced in design and construction of major works. 
Previous employment on similar water supply 
schemes would be an advantage. 

Appointments are superannuable and subject to 
medical examination and to the national conditions 
of service as applied by the City Council 

Applications endorsed with the title of the post 
applied for are to be forwarded to the undersigned 
by 23rd January, 1960, stating age, qualifications, 
past and present appointments (with dates and 
salaries), details of relevant experience and schemes 
engaged upon, together with the names of two 
referees 








JOHN HEYS, 
Town Clerk 
TOWN HALL, 
SHEFFIELD, 1. A992 





APPOINTMENTS OPEN 


REPRESENTATIVES 


REPRESENTATIVES wanted for correspondence 

abroad, high earnings, written instructions. 
Write: FORTUNA PUBLISHING CO., VIENNA 

1/8, POSTFACH 40, AUSTRIA. G 824 





DESIGN ENGINEER 


Midiand Firm requires a DESIGN ENGINEER 
in the field of gas compressors. Good academic 
qualifications are essential to cope with the wide 
range of engineering problems encountered. This 
post carries responsibility with excellent oppor- 
tunities in a company where personal contact is 
made with all departments at all levels. BOX AQs9, 
Offices of ENGINEERING. 


ENGINEERING STAFF REQUIRED 


BIRLEC-EFCO (MELTING) LIMITED, _ the 
recently formed and rapidly expanding company 
associated with Birlec Limited (an A.E.1. Company) 
and Efco Limited, leading British Furnace Manu- 
facturers, have vacancies for DESIGN ENGINEERS. 
Applications are invited from Engineers whose 
professional qualifications lay emphasis on such 
subjects as mechanics, strength of materials, theory 
of structures, etc. These should be supported by 
practical training in industry and experience in the 
design of medium or heavy structures and mech- 
anisms. Whilst actual furnace experience is not 
expected, applicants should be able to deal with 
fundamental mechanical engineering problems 
arising in the design of Arc Melting, Smelting and 
Induction Furnaces. A knowledge of basic electrical 
engineering would be an advantage. Preferred age 
25-35. Good prospects of advancement, non- 
contributory Retirement System. 

Apply: BIRLEC-EFCO (MELTING) LIMITED, 
WESTGATE, ALDRIDGE, STAFFORDSHIRE. 

4 


A 988 


DESIGNER DRAUGHTSMAN 


The Production Manager of a modern Light 
Engineering Factory in Shannon, Ireland, immedi- 
ately requires a 

FIRST CLASS DESIGNER DRAUGHTSMAN 

The applicant must be up to the H.N.C. standard 
and have had workshop training, together with 
experience in light engineering design. 

Vrite in the first instance to the Production 
Manager, giving full details of career, salary 
required, etce., to BOX A 994, Offices of 
ENGINEERING. 


LINGUIST 


LANGUIST required for technical work with a large 
engineering firm. The languages chiefly required 
are FRENCH, GERMAN and SPANISH, and 
applicants should submit precise information re- 
garding their ability in this direction, together with 
technical qualifications, age and full details of 
any past experience to “T.T.” VICKERS- 
ARMSTRONGS (ENGINEERS) LTD., BARROW- 
IN-FURNESS. A 986 


CROGGON & Co., Ltd., 
have vacancies for 


STRUCTURAL DRAUGHTSMEN 


The posts ae permanent and pensionable. 
Write stating age, experience, 
qualifications and salary required to 
Poyle Steelworks, Coinbrook, Nr. Slough, we i 





have been retained 


SESE ® oi" 
SENIOR 
DESIGNER 


for a company 
manufacturing centrifugal pumps. 


The Senior Designer will join an 
experienced team of six engaged in 
creative design work, and will 
co-operate in a consultant capacity 
with other departments, with 
customers and with subcontractors. 


Candidates should be experienced in 
the creative design of centrifugal land 
pumps or in their applications; or 
alternatively in hydraulic turbines, 
hydro-electric or power - station 
equipment. A B.Sc., A.M.I.Mech.E. 
or A.M.I1.C.E. qualification would be 
acceptable provided it includes the 
study of hydraulics. 


Preferred age 40 to 48 years. Initial 
salary in the range £1500 to £2000, 
with pension and life insurance. 


Please send brief details in confidence, 
quoting reference F.2104, to 
J. G. Smith. In no circumstances will 
a candidate’s identity be disclosed to 
our client unless he gives permission 
after a confidential interview at which 
he will be given full details of the 
appointment. 


MANAGEMENT SELECTION 
LIMITED 


212, West Regent Street, Glasgow, C.2 
B25 








DEVELOPMENT 
ENGINEERS 


required by a leading instrument manu 
facturer in South East Essex for work on 
further application of a major project. 


SENIOR ENGINEER 
preferably a PHYSICIST aged about 
30 vears, with a good degree, to act as 
deputy to the laboratory head in the 
administrative and technical fields. Good 
knowledge of engineering and optics are 
essential while some electronic experience 
and interest in photography would be an 
advantage Starting salary within the 
range £1206/£1700 aecording to age, 
experience and qualifications 


PROJECT ENGINEERS 
preferably PHYSICISTS and MECH- 
ANICAL ENGINEERS, with a minimum 
qualification of H.N.C., for work involving 
mechanical engineering and design, elec- 
trical design and the mechanics of optical 
and photographic systems. Starting salary 
within the range £850/£1150 according to 
age, experience and qualifications, with 
ample scope for future progress 
A contributory pension scheme and life 
assurance arrang ts are ilabi 
and housing assistance may be arranged 
in suitable cases after a satisfactory 
probationary period. 

Adjacent Central Line and other public 
transport services. 
Applications, which can be made in the 
strictest confidence, should give full par- 
ticulars of qualifications, previous experi- 
ence and salary required and be addressed 
to BOX B&, Offices of ENGINEERING. 
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ENGLISH ELECTRIC 


require a 


TECHNICAL 
SALES ENGINEER 


There is a vacancy in our London office for a 
Technical Sales Representative to handle customers 
enquiries concerning Steam and Gas Turbines. 


Applicants, who should be less than 35 years of 
age, must possess an engineering degree, or 
qualifications leading to Corporate Membership 
of the Institute of Mechanical Engineers; Member- 
ship of the Institute of Fuel would also be 


advantageous. 


Previous 


experience of Sales 


liaison, although not essential, is desirable. 


Please write giving full details of qualifications 
and experience to DEPT. C.P.S. MARCONI 
HOUSE, 336/337 STRAND, LONDON, W.C.2, 


quoting reference EG597F. 


JOSEPH LUCAS 
(ELECTRICAL) LIMITED 


There are vacancies for 


DESIGNERS 


and 


DRAUGHTSMEN 


for Lighting Department to work on 
mechanical! design of a wide range of lamps 
for new car models. The work involves 
the application of pressure diecasting. 
pressing and plastic moulding techniques 
for large quantity production and some 
experience in one of these fields would be 
an advantage Applicants should have 
Higher National Certificate, but  con- 
sideration will be given to men with Ordinary 
National Certificate, and suitable experience 
The posts are permanent and pensionable, 
and a good starting salary will be paid 
Five-day week. 

Apply in writing, stating age, quali- 
fications and experience to the Personnel 
Manager, JOSEPH LUCAS (ELECTRI- 
CAL) LIMITED, Great King Street, 


Birmingham, 19, quoting reference 


PM/ D/360. B13 


A 900 


be 





SITE 
STAFF 


SENIOR ENGINEERS, 
ENGINEERS, SURVEYORS, 
QUANTITY SURVEYORS, 
CLERK OF WORKS, 
INSPECTORS, BOTH CIVIL 
AND STRUCTURAL, 
required for work outside the 
London area. Housing may be 
available in certain cases. 
Please send full details of past 
experience to:— 

PERSONNEL MANAGER, 
W. S. ATKINS & PARTNERS, 
158, VICTORIA STREET, 

LONDON, S.W.1 A977 














MECHANICAL 
ENGINEER 


required to play a senior part in 
mechanical design and contract 
control on chemical plant pro- 
jects with experience in this field 
either with a plant manufacturer 
or user. The successful applicant 
will be in his early 30’s and will 
have advanced rapidly in salary 
and status during the last few 
years. 

Send full details of career, 
including salary history to The 
Staff Officer 


WHESSOE LIMITED, 
Darlington a de 








LLOYD’S REGISTER OF 
SHIPPING 


require 


TWO ENGINEERS 


initially for Research and Engineering 
Investigation, able to supervise laboratory 
tests and undertake stress calculations 
from strain gauge analyses. Applicants 
should possess a University Degree in 
Engineering, or equivalent qualifications, 
and have had some experience in industry 
These posts offer ample scope for advance- 
ment in the Society's service 

Commencing salary in the range of 
£1100-£1500 per annum, depending on 
qualifications and experience. 


Apply: 
SECRETARY, LLOYD'S REGISTER 
OF SHIPPING, 
71 FENCHURCH STREET, 
LONDON, E.C.3 AOL 











required by 

ASSOCIATED PORTLAND 

CEMENT MANUFACTURERS 
LTD: 

to work in Area Engineer's Office, 
Stone Castle, Greenhithe, Kent, 
on drawings for the installations 
of new plant on a long term basis. 
Profit sharing and pension schemes 
in operation. Applicants, who 
should have some experience in bulk 
mechanical handling, should apply 
in writing stating training, qualifi- 
cations, experience, age and salary 
required. A 926 
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THE DISTILLERS COMPANY LIMITED 


The Company invites applications for the following appointments in the Chemical 
Division; attractive opportunities for further progress with the Division and the 
Company are attached to each post. 


PROJECT ENGINEER 


A Project Engineer is concerned with the design, installation and maintenance of 
carbon dioxide equipment supplied to customers, and with giving customers service on 
technical problems; he supervises the work of at least five Field Service Engineers. 

This vacancy arises in the London headquarters of the Division. Candidates, aged 
between 22 and 30, should hold a degree or Higher National Certificate in mechanical 
engineering, but applicants with Ordinary National Certificate may be considered; 
they should also have practical engineering experience, and a knowledge of pressure 
vessels for chemical plant would be a further qualification. Some experience of electrical 
installations would be an advantage. 

(Ref. 6/60)E 


FIELD SERVICE ENGINEERS 


A Field Service Engineer installs and services carbon dioxide equipment and pressure 
vessels supplied to ¢ s. All practical work is carried out by the Field Service 
Engineer, who does not supervise the work of others. The location of this post is not 
yet clearly defined but will probably be in the north of England. 





ENGINEERS 


ENGINEERS, CIVIL AND MECHANICAL 

temporary—required by Iron Ore Mining Company 
for one tour of approximately 18 months duty in 
BRITISH WEST AFRICA. Civil Engineer to 
supervise foundation and steelwork contracts, and 
Mechanical Engineer to supervise installation of 
plant and machinery including electrics in an ore 
concentrating plant. Engineers with previous ex- 
perience contract supervision essential. Salary 
£1900 per annum plus bonus plus for married man 
marriage allowance at the rate of £10 per month and 
children’s allowance at the rate of £5 per month for 
each child under 18. Dependants Income Scheme 
and free Life Assurance. Return passage paid 
Initial kit allowance. Free furnished accommoda- 
tion and medical attention.— Write giving full details 
of experience stating age, married or single to 
SIERRA LEONE DEVELOPMENT CO., LTD., 
DEPT. M.P.6, CITY GATE HOUSE, FINSBURY 
SQUARE, LONDON, E.C.2. A 965 





MECHANICAL ENGINEERS 


MECHANICAL ENGINEERS. Due to expansion, 
a company specialising in centralised lubrication 
equipment require additional engineers to work in 
the company’s London Office (Edmonton, N.18) or 
as Sheffield and Scottish area engineers respectively. 
Previous practical or sales experience of steelworks, 


Candidates, aged not over 33, should have a good knowlede~ of pipework fitting 
and preferably some knowledge of refrigeration. A complete? _..gineering apprentice- 
ship would be an advantage and academic training up to Or ary National Certificate 
would be an additional qualification. Candidates must hold a current valid driving 
licence. w (Ref. 7/60)E 

rite :— 


STAFF MANAGER 
THE DISTILLERS COMPANY LIMITED 
21-22 BOLTON STREET 


LONDON, W.1 
Quote Reference Numbers above. B24 














A CONTRACTS 
ENGINEER 


FOR PUMP DEPARTMENT 
is required by 


W. H. ALLEN SONS 
& CO., LTD. .- 


QUEENS ENGINEERING WORKS 
BEDFORD. 


MECHANICAL 
ENGINEER 


with senior status required for 
research and development work in 
Manchester. Honours degree, good 
knowledge of thermodynamics, 
metallurgy experience with design 
calculations of various kinds of 
thermal plant essential.—Apply 
KENNEDY AND DONKIN, 
12, CAXTON STREET, 
LONDON, S.W.1 


The appointment is a responsible one, 
involving the handling of projects, tenders 
and contracts for complete pumping 
schemes. Applicants should have served 
an apprenticeship and reached at least 
Higher National Certificate standard, with 
experience in either drawing office, com- 
mercial department, plant-operation or 
manufacture. 


Good staff Pension Scheme; assistance or 
towards removal expenses. 64, ROYAL EXCHANGE 
Apply, stating age, experience, present é 3 r 
salary, ete., to PERSONNEL MANCHESTER. 
MANAGER (quoring Ref. No. ©A.202). A929 


A 942 











heavy industry or lubrication an advantage.— 
Applications stating age, qualifications, experience, 
etc., will be treated in the strictest confidence, to be 
addressed to: MANAGING DIRECTOR, CEN- 
TRALUBE LTD., PARK 
LONDON, N.W.10. ELGar 3751. Bs 


ROYAL ROAD, 





MECHANICAL 
ENGINEERING DRAUGHTSMAN 


MECHANICAL ENGINEERING DRAUGHTS- 
MAN, preferably holding H.N.C. or equivalent, 
experienced in textile dyeing and finishing mach- 
inery.—Applications, stating age, experience, quali- 
fications and salary required to THE CHIEF 
ENGINEER, I 

ASSOCIATION, LTD., 39, WELL STREET, 
BRADFORD, 1. 


THE BRADFORD 


IYERS’ 


B19 














Applications invited for the position of 
“PERSONAL ASSISTANT 
to the 
GENERAL MANAGER” 
Controls Division—Hopkinsons Limited, Huddersfield. 


Applicants to be within the 30/40 year age group, preferably with an Engineering Degree, 
administrative ability, and a practical knowledge of the light electrical engineering field. 


Applications to be addressed to the General Manager. A998 


PRODUCTION 
DEVELOPMENT 


STAFF REQUIRED 


for interesting new projects covering the 
following branches of Production 
Engineering :— 


PLANNING AND TOOL 
DESIGN for machined parts 


PLANNING AND TOOL 
DESIGN for major assemblies and 
plate details. 


PLANNING of Aircraft ELEC- 
TRICAL INSTALLATIONS. 


Men with experience of one or more of 
the above are also required to work in 
conjunction with Aircraft Designers to 
advise on ways of achieving the best 
design of component for production. 


DESIGN OF TOOLS and special 
machines for manufacture of com- 
ponents for ATOMIC ENERGY 
PROJECTS. 


CUTTING TOOL DEVELOP- 
MENT involving advanced techniques 
on light alloy and ultra high tensile 
steels, etc. 


Applications from suitably experi- 
enced candidates should be sent to the 
PERSONNEL OFFICER, FAIREY 
AVIATION LIMITED, HAYES, 
MIDDLESEX. B16 














FULLY-QUALIFIED AND EXPERIENCED 


WORKS ENGINEER 


required by large, leading food company, with processes of a fully-automatic nature, near London. 

Successful applicant will— 

— control an engineering department responsible for: repair and maintenance of all 
mechanical and electrical equipment; installation of new equipment; building main- 
tenance ; cape plant and machine shop. 

be able to demonstrate that he has successfully undertaken similar responsibilities 
in a similar type of Company. 

have proved himself in the administration of an engineering department, and the 
control of men. 

be a Chartered Engineer with appropriate qualifications which, ideally, will include 
a University degree in Engineering. 

— be between 30 and 40 years of age. 

Good commencing salary, progressive salary grade, excellent fringe benefits, and considerable 
scope, offered to first-class man of ability an‘ potential in line with the requirements of an 
expanding organization. 

Applications stating age, educational background, qualifications, experience, present position 
and salary, in strict contidence to BOX A 970, Offices of ENGINEERING. 











SENIOR 
DRAUGHTSMAN 


required by an Engineering Company in 
Monmouthshire. 

The ability to introduce sound drawing 
office techniques and _ standards of 
draughtsmanship and to ensure their 
subsequent maintenance among a small 
group of draughtsmen is the sovereign 
quality required. 

Age between 35 and 45, Higher National 
Certificate in Mechanical Engineering or 
equivalent standard and a number of years 
drawing office experience in general engi- 
neering are desirable qualifications. 

The initial salary will depend upon 
experience and qualifications but will not 
be less than £900 per annum. 

Please write with fullest details to 
BOX B 20, Offices of ENGINEERING. 
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MAN WITH ENGINEERING 
BACKGROUND 


A man with an engineering background, 
having a knowledge of design, sketching 
and drawing, required by well known Steel 
Company. Some commercial experience 
would be an advantage. The successful 
applicant will work in the Market Research 
and Development office of the Company in 
London. is duties will be varied and 
interesting; salary will be according to 
experience and qualifications. 

Applications giving brief description of 
experience, age, etc., to BOX B 22, Offices 
of ENGINEERING. 


TRANSLATORS 


TRANSLATORS (TECHNICAL), fieelance, required 
by translation bureau. All languages, particularly 
Russian. Please state clearly from or into which 
language you translate, also preferred subjects, and 
fees.—BOX B 21, Offices of ENGINEERING. 


ENGINEERS AND DRAUGHTSMEN 


CONSULTING ENGINEERS urgently require 
additional staff in London and Darlington, engineers 
and draughtsmen for both reinforced concrete and 
steelwork.—Full particulars to F. R. BULLEN & 
PARTNERS, DACRE HOUSE, DEAN FARRAR 
STREET, 8.W.1. A Ys1 





ENGINEER SURVEYOR 


ENGINEER SURVEYOR required in South of 
England by leading Insurance Company for inspec- 
tion of Boiler and Pressure Plant. Must hold 
ist Class M.O.T. Certificate with Steam Endorsement 
or equivalent. Commencing salary £800 rising to 
£1100. Car Driver—not over 38 years.—Write 
Box EG 792, LPE, ROMANO HOUSE, 399/401, 
STRAND, LONDON, W.C.2. 4 966 





ADVERTISEMENT RATES 


‘Engineering’ 
Appointments Section 


CLASSIFICATIONS : Public Appointments, 
Appointments Open, Appointments Wanted. 


TYPES OF ADVERTISEMENTS: 


(a) “‘ Appointments Illustrated” and illustrated 
careers advertisements: photographs or drawings 
may be used in conjunction with type matter. 

Rates: per page (12 in. by9in.) .. £100 
per half page .. a a. oe 
per quarter page ae ~~ 

(b) Semi-display: type matter, with or without 
surrounding rule, name block or symbol. 

Rates: per page (12 in. by9in.) .. £100 
per half page os > £4 
per quarter page os o- aa 


per single column inch £2 14s. 


(c) Single column “run-on” advertisements: 
approximately 6 words to the line, 12 lines to the inch. 


Rate per line ‘ a a 4s. 6d 
(Minimum charge 18s.) 


SERIES DISCOUNTS: 5 per cent. on 6 insertions; 
10 per cent. on 13; 15 per cent. on 26. 


BOX NUMBER: 2s. 


Company Meetings 


Quarter page £29 : half page £54 : full page £100 
COPY DATE: First post Monday. 


BLOCKS: To be mounted ready for printing 
Screen 100. 


ORDERS TO: “ Engineering,” 36, Bedford Street 
London, W.C.2 Telephone TEMple Bar 3663 
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Feast or Famine 


Four-fifths of the orders obtained in 
the year reviewed in the annual 
report of the Walmsley (Bury) group, 
makers of pulp and paper making 
machinery, for reconstruction work on 
existing machines and ancillaries such 
as winders and supercalenders came 
from overseas. Finland, New Zealand 
and Newfoundland, were among the 
export markets in which orders were 
obtained by the group’s representa- 
tives. 

With a good order book over the 
next year and a considerable inflow 
of new and substantial inquiries, the 
chairman, Mr. Alan Green, M.P., 
reports that the intense competition 
that developed when paper mill 
expansion slowed down more than a 
year ago still has its * sharp edges.” 
There is now a marked revival in paper 
mill equipment activity. 

Among the developments from 
which the Walmsley group expects a 
promising immediate future are the 
manufacture of large high pressure 
cylinders, new screening equipment 
and the application of the Inverform 
principle. 

Mr. Green pointed in his annual 
statement to the current dilemma of 
management: the need to be able to 
meet delivery dates and generally to 
equip against fierce world wide com- 
petition and the parallel need not to 
over commit resources since from time 
to time paper mill activity slackens. 
“Certain proposals*’ were at an 
advanced stage and are to be put 
before the shareholders in the near 
future. This is obviously of great 
significance since the group, like any 
other, has to grow in step with its 
customers’ needs. In the paper 
machinery business, said the chairman, 
there was generally * either a feast or 
a famine of orders.” 

The Walmsley group in its overseas 
selling has crossed the borders of the 
European Common Market while at 
the same time enjoying considerable 
success in Scandinavia which causes 
the leaders of the concern to look 
forward to the European Free Trade 
Area with “interest.” In November 
an order was obtained in Holland 
(a Common Market member) for a 
complete tissue factory. 


Marconi’s £600,000 
Ghana Station 


The four-transmitter short wave broad- 
casting station which Marconi’s are to 
build for Ghana at Tema, just outside 
Accra, will be of world wide range. 

Marconi’s are to put up the build- 
ings, in the form of a hollow square, 
and put in four 100 kW high frequency 
transmitters, the ancillary equipment 
and a 22 aerial system of HF dipole 
curtain arrays, some of whose masts 
will be 325 ft high. 

The entire station contract went to 
Marconi’s after lively competition 
from European and American elec- 
trical firms. All the major firms in the 
field put in quotations. In addition 
to the building and _ installation, 





ENGINEERING 8 January 1960 


Marconi’s are to train personnel of the 
Ghana Broadcasting System in Ghana 
and at their Chelmsford works. The 
company will provide technical staff 
for maintenance and supervision for 
four years. Kenneth Scott Associates, 
of London and Accra, are the archi- 
tects, and Widnell and Trollope are 
the quantity surveyors. 

The building design had to take 
into account the possibility not only 
of earthquake shocks but the un- 
avoidable intensity of the sun’s heat 
and the salt-laden nature of the air. 
The four high frequency transmitters 
operate in the range 5-9 Mc/s to 
26:1 Mc/s. In all stages air cooled 
valves are used, up to date circuit 
techniques and __ thoriated-tungsten 
main valves giving the high overall 
efficiency of 50 per cent. 

The contract specified that the aerial 
system and its feeders should give an 
all-Africa coverage and world wide 
range when wanted. The aerial 
switching unit to be installed, with 
92 aerial switches, is automatic and 
remote controlled. 


Britain Leapfrogs the 
Continent 


Britain was a late starter in pre- 
stressed concrete. Of recent years, 
however, such marked progress has 
been made that this country is on the 
brink of moving into a leading posi- 
tion. Mr. Marples, the Minister of 
Transport, has been to the Continent 
to see good road engineering, particu- 
larly good bridges, for himself. He 
may well see them, but it is also a fact 
that the drawings for some exception- 
ally fine bridges—better even than the 
Continent can show—are already 
complete on British drawing boards 
and only Mr. Marples’ signal is 
awaited before construction begins. 

One mark of Britain’s progress in 
this field is the appointment of a 
Briton as chairman of the Freyssinet 
Organisation’s international commit- 
tee for the coordination of their group 
activities. He is Mr. J. V. Turner, 
chairman and managing director of 
P.S.C. Equipment Limited of Ux- 
bridge, Middlesex. Mr. Turner re- 
cently undertook a world tour during 
which he established new production 
centres in India and Australia. His 
trip also took in Canada, the United 
States, Fiji, Singapore, Ceylon, Greece, 
France, Holland and Denmark. 

In India there is much work to be 
done, especially road and bridge con- 
struction, and Mr. Turner told 
ENGINEERING that there are now a 
number of leading contractors there 
who are well able to put up major 
structures in prestressed concrete. 
However, the main object in locating 
a new equipment producing centre in 
India was to provide a base that could 
make and export to Hong Kong, 
Ceylon, Malaya and the Far East 
generally (except Pakistan, which 
would continue to be served from the 
UK), the Persian Gulf and both East 
and West Africa. 

Commenting on his experiences, Mr. 
Turner remarked on the wide differ- 
ences between the equipment sought 
by countries with high labour costs 
and those with low. In the US and 
Canada no expense was too high in 
order to obtain equipment that would 
save labour; elsewhere, such as much 
of the Far East, cheaper and simpler 
equipment was required. In all coun- 
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tries that he visited, Mr. Turner 
reports that he found at least a small 
nucleus of engineers who now had 
experience in prestressing techniques. 


Brockhouse Development 


The effect of a general improvement in 
the volume of orders over the last 
four months came too late to affect 
the balance sheet of the J. Brockhouse 
company but it enabled the chairman, 
Mr. John Brockhouse, to look forward 
with what he called “* justified optim- 
ism.” 

The company has been developing 
light steel structures for a number of 
years and their ideas are now being 
increasingly taken up by the education 
authorities and by a number of govern- 
ment ministries. 

Concentrating their hydraulic trans- 
mission developments in the industrial 
field, the company is now finding the 
use of its systems in fork lift trucks, 
earth moving equipment, locomotives 
and other applications more widely 
used. Supplying a growing export 
demand the company is selling in the 
promising West German market. 

Changes on the railways led to the 
closing down of Lones, Vernon and 
Holden. This subsidiary’s main occu- 
pation was geared to a type of buffer 
now changed by British Railways. 
After the closing down of the firm the 
mills for rolling buffer rods were 
scrapped and its other product, taper 
bars, transferred to the District Iron 
and Steel company. Lones, Vernon 
and Holden had been the first subsidi- 
ary acquired by the Brockhouse group. 

Commenting that an _ improved 
trading result can be expected this 
year, Mr. Brockhouse emphasised 
that operating in an intensely com- 
petitive field they would be spending 
more over the next two years on 
replacements and plant improvements. 


Canned Scotch ? 


Metal Box, who for several years have 
maintained a sales office in Glasgow, 
are to expand their manufacture of 
cans for processed food to Scotland. 
Agreement has been reached to buy 
a 20 acre site south of Arbroath and 
building is expected to begin in the 
spring. Production is likely to start 
in the autumn. The company’s own 
buildings and services department are 
designing the building for something 
over 40,000 sq. ft of floor space. 
Since such a development is a 
direct encouragment to the subsequent 
growth of the canning industry in 
Scotland it may be one more help to 
the unemployment problem of there. 


Machine Tool Fortunes 


The drop in the trading profit of 
H. W. Kearns, machine tool makers, 
of £25,000 from the former year’s 
figure of £277,752, reflects the deter- 
ioration in trading conditions referred 
to by the chairman, Sir Lionel Kearns, 
in his annual statement. 

More optimistically he reports that 
orders were a little more plentiful in 
the last quarter and that at the end of 
September there was an order book of 
11 months work. 

The intense overseas activities of 
the company’s executives was accom- 
panied by taking part in the machine 
tool exhibition at Sydney, Australia, 





the national industrial production 
show, Toronto, Canada, and the Sixth 
European machine tool exhibition in 
Paris. At Toronto and Paris there was 
lively interest in the Kearns electronic 
control of horizontal boring machines. 


The Next 10 Years 


for Decca 
1959 closed the first decade of life for 
the Decca radar company; i960 


begins a decade in which its expansion 
is more likely to come from technical 
developments for existing users than 
from new installations. 

Back in the founding year, 1949, 
most of such radar sets as there were 
in merchant ships were old war-time 
equipment. Rapid and world wide 
recognition was given to Decca’s 
first marine radar set and over the 
next ten years the number of the 
world’s ships fitted with radar rose to 
18,000, almost half of them using 
Decca. No such increase in the 
number of ships to be fitted with radar 
can be looked for again. 

Instead, marine radar will depend 
upon replacements and on equipment 
able to bring an increasing degree of 
safety to those moving on the oceans. 

Expansion continues for radar in 
the observation of harbours and 
rivers and their mouths. Early this 
year the radar observation of the 
Thames, now carried on with one 
scanner from Gravesend, will be 
stepped up to an overall eight screen 
observation from the Pool down to 
well below Gravesend, all concen- 
trated before the unceasing watch of 
the Thames Navigation Service officers 
at the Gravesend centre. Decca also 
holds the contracts to equip in a 
similar fashion the ports of Liverpool, 
Southampton, Hamburg and Khandla. 

What defence contracts will mean to 
Decca or anyone else in the 1960's is 
an open question, but the contribution 
of Decca to the control systems for 
guided missiles gives the company a 
stake in the growing unmanned field 
of defence equipment. 

Decca landing and navigational 
equipment in civil air transport 
application already has one of the 
post-war success stories behind it. 
Over the future of these applications, 
1959 threw the shadow of American 
willingness to protect the home 
produced system regardless of tech- 
nical superiority abroad, but Decca 
were able to make something of a 
retort with the interest shown by the 
Russians. 

Air traffic control in and out of 
busier and busier airports is rapidly 
becoming a critical operation and if 
the well known difficulties were to 
lead to one or two disasters then the 
authorities would be compelled by 
public opinion to turn, perhaps to 
Decca with its Precision Surveillance 
radar, with a great deal more urgency, 

For this application Decca, acting 
together with the Société Nouvelle 
d’Electronique, have solved the prob- 
lems of operating on the 10cm 
waveband in heavy rain. 

For farmers, for the increasingly 
leisured public, as well as for the 
airlines and the fishing fleets, the 
1960’s are certain to bring increased 
demands on accurate short term 
weather predictions. Back in 1952 
the company introduced the Decca 
storm warning radar and followed it 
by other devices able to locate rain. 
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light vans an- 
nounced this week are in 
volume production at the 
Dunstable plant of Commer 
Cars Limited. Though laid out 
for full-scale production, fiexi- 
bility of lay-out will allow out- 
put to be increased. 


The Rootes 


The layout, which covers an area of 70,000 sq. ft, 
is interesting because it has been designed to 
enable production to be increased with the 
minimum of alterations to the plant, while at 
the same time it is laid out in such a way that it is 
extremely compact. By reference to the flow 
diagram, it can be seen that this has been achieved 
by designing the assembly lines in a double S 
formation, and by including a mezzanine floor for 
finish painting. Other facets of the assembly 
line which are particularly. worthy of note 
include the number of anti-corrosive and protec- 
tive finishes applied to the body shell and the 
underseal spray which is claimed to be the first 
treatment of this type to be applied to a com- 
mercial vehicle during production. 

The body, of unitary construction, is assembled 
from components supplied by the Pressed Steel 
Company. The first operation consists of assem- 
bling the front floor apertures, the front panel 
and rear posts to the main under frame. These 
are spot welded in a main assembly jig, after 
which the completed unit is lifted out on to high 
rails for the completion of spot welding. In this 
way, the time the body spends in the jig is cut 
down to a minimum. When the spot welding 
of these components has been completed, the 
assembly passes to a second assembly jig. At 
this point, the body sides and, according to the 
vehicle type, the third door, are assembled and 
tack spot welded. The assembly then passes 
on high rails to station number 4, where the spot 
welding is completed. 

The body is next lifted by overhead monorail 
hoists to a mobile build trolley, after which the 
roof is assembled and tacked into position, 
before it moves to station 6 where the roof is 
completely seam welded to the panel sides. In 
addition, the front panel and the aperture “‘A”’ post 
are seam welded. At station 7, all finishes and 
cappings applicable to the complete range are 
added, while station 8 is used for the fitment of 
additional window finishes and fittings for the 
light bus. When this operation has _ been 
completed the body moves on to stations 9 and 10 
where all the joints which cannot be spot welded 
are brazed or gas welded. At stations 11, 12 
and 13, the points, doors, and mounting gear 
are fitted and set. This is followed at station 14 
by the checking and setting of the window aper- 


Fig. 1 





Flexible Production 


The body of the Commer in the process of assembly. 





Line 


tures to master template gauges. Next, the body 
is rubbed down and polished with pneumatic 
discing machines, before moving on to station 17. 

Here, final inspection of the body in white 
takes place prior to primer painting. Although 
the body is finally inspected at this stage, patrol 
inspection takes place during all stages of body 
production. 

After inspection, the body enters the primer 
paint shop where the first operation is to remove 
the protective coating of Ensis 256 from the 
body interior and exterior. This is done in a 
static 2-stage cleaning plant. These two stages 
comprise a one and a half minute hot alkaline 
spray which emulsifies the grease and a cold water 
rinse. From here, the degreased body is given a 
blow-off and it is sealed with Plasticol. The 
former treatment consists of blowing out all 
joints with compressed air, after which sealing 
compound is applied with a pressure gun, along 
the under frame to side joint. After sealing, the 
body is lifted by a hydraulic joist to a power- 
operated overhead monorail conveyor. 

The conveyor takes the body through a dry-off 
oven heated to 300° F to ensure that all moisture 
is removed from the body sections and surfaces, 
after which all the outside surfaces are prepared 
for painting by the application of one coat of 
etching primer which is stoved on at a tem- 
perature of 300° F. To ensure adequate pro- 
tection of the underside of the body, including 
the inside of the box-type sections, the conveyor 
dips so that the whole of the underside and 
floor are immersed in primer sealer. 

After draining and de-nibbing, all outside 
surfaces are “ tac-ragged *’ to ensure a clean and 
prepared surface for the application of the 
prime paint which is hot sprayed. This consists 
of a lap coat of minimum thickness 0-002 in 
inside and outside the body. After spraying, 
the paint is stoved on at a temperature of 
300° F once more. The body is then inspected, 
rectified if necessary, and all joints dust sealed. 
The final process in the prime painting circuit 
is the application of underseal to the body 
underside. This is sprayed on and stoved at a 
temperature of 280° F. 

For the next stage in the process, the body is 
removed from the overhead conveyor and once 
more dropped on to a trolley. At this point, 
it can either go direct to the trim track, or, if 
required, to the mezzanine for finished painting. 
The first process of finished painting is to prepare 
the body by rubbing down the primer coat and 
vac brushing the interior. The body is then 
inspected after which the surface is ** tac-ragged ”” 
and spirit wiped to ensure a clean and dust-free 
basis for painting. In the first two booths, the 
inside and outside are given a coat of the speci- 
fied colour which is stoved on at 180° F. 








Fig. 2. The roo, 








of the vehicle being 






When the stoving has been completed, the 
body is inspected again and any blemishes are 
removed prior to the application of a third coat. 
This is also stoved at 180° F. Completion of 
finished painting is followed by the body being 
lowered down to the trim track, thus joining up 
once more with primer finished units. 

On the trim line, the primed and finished 
bodies are fitted with windscreen glasses, hard- 
ware, electrical equipment and auxiliary fittings. 
At the end of this line, the bodies are hoisted by 
an overhead track to a high level station for the 
fitting of pipes, brake pedals, and accelerator 
controls. When this work has been completed, 
the body is finished and ready for the main 
assembly track. The track is made up from 
twin-strand, double tiered power conveyor 
fitted with fixtures at each station length for the 
location of major units prior to body mounting. 

The operating sequence on the assembly 
track starts with the mounting of the independent 
front suspension to a location fixture on the 
track, after which the engine and gearbox assem- 
bly is lowered into position by an overhead 
crane. At the same time, the rear axle an 
spring assembly is lowered into a rear location 
fixture and the propeller shaft fitted. From 


here, the components enter station 2 where the 
gearbox, back axle, and engine units are filled 
lubricating 


with oil by a metering cabinet 





Fig. 3 The body shell entering the anti-corrosion 
dip tank at Rootes commercial vehicle plant at 
Dunstable. 
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spot welded into position. 
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LAYOUT OF */, TON GOODS & PASSENGER VEHICLES — DUNSTABLE FACTORY 


feeding through an overhead counterbalanced 
delivery line. Next. the trimmed body is 
lowered and attached to the units. 

From this point the vehicle is progressively 
assembled, and the components such as petrol 
tanks, radiators, and steering units are fitted. 
Before the wheels are attached, the brakes are 
bled by vacuum bleeding equipment. Then the 
wheels, complete with tyres, are fitted; the tyre 
pressures are checked and the vehicle is passed 
through the wheel alignment section. This 
accurately gauges the front wheels using a system 
of microswitches and setting lights. 

When this is completed, the radiator is filled 
with water and the seats are fitted, after which 
the tank is filled with either petrol or diesel oil, 
according to specification. The vehicle is then 
ejected from the conveyor equipment and driven 
to the off-line stations. Here, final checks and 
adjustments are made, and the vehicle is cleaned, 
polished and identification badges are attached. 

Finally, the completed vehicle is given a last 
inspection and check on a statistical test rig for 
road performance. 


Fig. 4 (above) A flow- 

line diagram showing all 

stages of the assembly 
of the vehicle. 


Fig. 5 (right) The Com- 

mer 3-ton goods and pas- 

senger range on the final 

assembly line. The trim 

line is shown in the back- 
ground, 
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Open Hearth Furnace 
Ousted by Electric Arc 


Six electric arc furnaces are soon to replace 
all the open hearth steel melting furnaces at the 
works of Steel, Peech and Tozer, a branch of the 
United Steel Companies Limited. The new 
furnaces will each have a capacity of 100 tons, 
and when installed, they will form part of the 
largest electric steelmaking plant in the world 
with an annual output of 1,350,000 ingot tons 
of steel. 

At present, the company have 21 open hearth 
furnaces: 14 of them in the Templeborough 
melting shop and seven at the Rotherham melting 
shop; producing between them about one million 
ingot tons of steel per year. The existing 
Templeborough melting shop is to be adapted 
to house the new furnaces, and the Rotherham 
shop is to be demolished entirely. 

Initially, four electric furnaces of the swing- 
roof type will be installed, and it is planned to 
have the first of these in operation by January, 
1963. In order to make a start on the plant, two 
open furnaces at the Templeborough shop will 
be closed in two years time, to be followed by 
others as the scheme progresses. Arrangements 
have been made to maintain the existing level 
of steel production during the changeover by 


fitting double oil burners to some of the furnaces 
and converting others to “ all basic’ refractory 
linings. 


Taking the Work 
to the Men 


An increasing demand from both home and 
export markets has led K and L Steelfounders 
and Engineers Limited, the makers of Jones 
mobile cranes, to expand their engineering 
division. They have taken out a long lease on 
one of the Board of Trade factories at Newburn- 
on-Tyne, some five miles from Newcastle-on- 
Tyne. This factory which is situated in the 
Newburn Trading Estate, has a floor area of 
24,000 sq. ft, and is complete with all power, 
lighting, heating and other services. 

Because of the great shortage of skilled 
engineering personnel in the Letchworth area 
where the company is at present situated, and in 
conformity with government policy, this expan- 
sion has been planned to take the work to where 
the men are available. It is expected that a 
start will be made there in the next few weeks 
with a dozen or so machines and a gradual build- 
up will continue through 1960. 





Plastics Testing 
and Standardisation 


The American Society for Testing Materials has 
published a booklet to tell those interested all 
about the International Symposium on plastics 
testing and standardisation which took place in 
Philadelphia in October 1958. 

The symposium was concerned with four 
general topics, the first of which was “ How 
National Standards are Achieved.” Twelve 
nations were represented in this section. The 
second section was called “ Engineering Proper- 
ties of Plastics,” and contained six papers. 
** Thermal Properties of Plastics *’ was the third 
part and had four papers. The last was “ Mole- 
cular Characterisation’ and it again had four 
papers. 

The session on how national standards are 
achieved is reported to have accomplished the 
significant objective of presenting, following a 
standard outline, the 1958 national standardisa- 
tion story for each of the twelve nations. This 
background should be most helpful in future 
work on plastics and, more broadly, in all inter- 
national standardisation. The sessions on engi- 
neering properties and on the thermal properties 
of plastics dealt with techniques applicable to 
standardisation today and in the near future. 
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Unmanned Power Station 


Public electricity supply must 
be able to meet unpredictable 
peak loads. Manned standby 
generating plant of the con- 
ventional type is uneconomic; 
a small, unmanned, remote- 
controlled unit can do the work 
at relatively low cost. 


Sudden demands on a public electricity supply 
mas be made for a variety of reasons; a common 
one being weather. Standby generating equip- 
ment should, ideally, be able to accept its full 
designed load in a very short time, and be capable 
of being started and run by remote control, so 
that it can be installed where it is wanted, with 
a minimum of duplicate supply lines. It should 
also be reliable, and of low capital cost. 
Conventional generating equipment does not 
meet this specification in several respects, but a 
gas-turbine does; it has the additional advan- 


tages that it is of small size, can be installed on 
simple foundations, and needs no cooling water. 
The possibility of producing such a plant was 
the subject of a discussion between the South 
Western Electricity Board and Bristol Siddeley 
Engines Limited, Bristol. 


In April approval was 





(Above) An unobtrusive building, oil (Right) 
tank and exhaust stack are all that 
can be seen externally of the 3 MW 


unmanned power station. 


received from the Minister of Power, and in the 
short space of eight months, a complete 3 MW 
standby plant, including a remote control system, 
has been designed, manufactured, installed and 
tested. It has now been formally commissioned. 

The power unit is a Bristol Siddeley “ Proteus ”’ 
turbo-prop gas-turbine, a modified land version 
of that used in the Bristol Britannia aircraft, 
where it has already completed nearly a million 
engine hours in service. It is a simple free- 
turbine two-shaft unit, without a heat exchanger, 
the compressor and power turbines being 
mounted on concentric but mechanically inde- 
pendent shafts. This enables each system to run 
at its optimum speed under all conditions, and 
has three special advantages in the power 
generation application. 

In the first place, the power required for 
Starting is relatively low because only the com- 
pressor system is rotated by the starter; secondly, 
the alternator is coupled to a unit of low inertia, 
which facilitates automatic synchronisation; 
thirdly, the engine can meet an overload by 
putting out a higher torque at reduced speed 
without loss of power or risk of stalling. Power 
is taken off through an epicyclic reduction gear, 
the shaft h.p. being 4,250. Diesel oil to 
BS 2869, Class A, is the fuel. No space heat- 
ing is required in the turbine house, and very 


little maintenance is necessary. After every 
100 hours of running it is proposed that the 
filters should be inspected, the plant run, and the 
instrument readings logged. Initially, the engine 
should be inspected after 1,000 hours running; 
it is expected that this period will be increased 
later to 2,000 hours or more. 

Power is generated at 11,000 V by an alterna- 
tor coupled to the turbine. It is a unit rated at 
3,200 kVA, and runs at 1,000 r.p.m. to produce 
3 phase, 50 cycle current. Built by the Electric 
Construction Company Limited, Wolverhamp- 
ton, the alternator is direct air cooled and has 
built-in heaters to prevent condensation. 

The generator set is installed at Princetown, 
Devon, about 100 miles from the South Western 
Electricity Board’s central control room at 
Bristol, from which it is controlled. This control 
room, which has only just been brought into use, 
has a 70 ft diagram on pale green vitrolite, which 
represents 2,000 miles of high-voltage mains and 
2,800 substations on the local distribution 
system. It is manned continuously. ‘* Dato- 
fonic’’ Mk II equipment, made by Sound 
Diffusion (Auto Thermatic) Limited, Portslade, 
Sussex, is installed for the remote control of the 
turbo generator. 

This control system is a development of the 





This cut-away impression | 

shows how the Bristol Siddeley 

turbine and Electric Construction 
alternator are housed. 


(7164 B) 


manufacturers’ Mk I equipment, which was 


designed to give central control room super- 
visory facilities over unattended substations. 
Hitherto, such facilities have only been available 
through the medium of privately rented GPO 
lines, but the Datofonic equipment uses an 
ordinary subscriber’s line, and connection is 
made between the control room and the generat- 
ing station for the cost of a trunk call. This use 
of subscribers’ lines has been given limited 
approval by the GPO. 

By dialling through to Princetown, the control 
engineer at Bristol can carry out a total of up 
to 40 control functions over the remote equip- 
ment; typical functions are “ start,” “ stop” 
and “ throttle ’’ controls on the turbo alternator. 
These control facilities are supplemented by 
22 pairs of indicator lamps, of which the turbo 
alternator uses 20. In addition, telemeter display 
facilities in the Bristol control room are available 
for such quantities as watts, amperes and volts. 
From this information the power factor of the 
distant alternator can be calculated by the control 
engineer. A very compact console houses the 
indication, control and telemetering equipment, 
and it is capable of simple extension to allow for 
the control of up to 24 additional substations. 

After obtaining the required information and 
making any necessary control operations, the 


control engineer can instruct the remote equip- 
ment to disconnect itself from the telephone line. 
In the event of a change in the running conditions 
of the remote generating set, the station 
equipment automatically dials its own exchange 
line and verbally requests the exchange operator 
to be put through to Bristol control room. 
When the call is connected, the control engineer 
hears the station announce its identity by voice, 
and then all the control and telemetering facilities 
are at his disposal. 

The unmanned power station is designed to 
meet emergencies. Within less than 2 minutes of 
pressing the starter button, the set is on full load. 
It can also be used to take part of the load of the 
normal generating equipment during a planned 
shut-down for overhaul or maintenance. Because 
it is small and requires only a simple, unobtrusive 
building to house it, the equipment is not only 
relatively cheap to install, it is also suitable for 
location in areas of high amenity value. Another 
set now under construction will, in fact, be 
installed at Lynton, North Devon, the well-known 
holiday area. 

Noise has been dealt with by silencing equip- 
ment supplied by Burgess Products Company, 
Limited, Hinckley, Leicestershire. 

Running costs per hour are relatively high, 
but this is more than offset by the low capital 
cost, the elimination of costly duplicate supply 
lines, and the manning of orthodox standby 
equipment. 
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The station is completely controlled from the 
Datofonic console at a Bristol control room, 
100 miles away. 
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How Good Are Stone Preservatives? 


It is apt to be overlooked, says the Building 
Research Station, Garston, Hertfordshire, that 
because building stone may have taken centuries 
to reach its present condition, the effects of a 
preservative can be overestimated. As the 
appearance of stone changes so slowly some 
methods of preservation have been used for 
30 to 40 years before it was recognised that it 
had done no good. The only way at present of 
obtaining factual information is by proper trials 
in which treated and untreated surfaces are 
compared over a period. It is possible, however, 
to draw some useful conclusions from the 
experience which has already been accumulated 
and this has been done in Building Research 
Station digest No. 128, Stone Preservatives. 

Paint, properly applied and maintained, affords 


a useful measure of protection, but it is often 
unacceptable for historic buildings because it 
masks the stone. Limewash, which has been 
used for some 35 years, has been criticised for the 
same reason, and it has not been proved to have 
any beneficial effect. Lime water is reported 
to have had appreciable strengthening effects on 
friable stone, but lime is so slightly soluble in 
water than 30 to 40 applications are needed. 
Silicon ester has no more than a temporary influ- 
ence on the normal process of weathering, and 
scaling has followed its use on poor quality 
stone. Silicone water repellents, used either as 
a solution of a silicone in an organic solvent, 
or a solution of a metallic siliconate (usually 
sodium siliconate) in water, promise well in 
appropriate circumstances. 


All these treatments are applied to the surface 
of the stone, but there is a further method 
available, which penetrates well below the 
surface. This is impregnation by wax which is 
fed to the warmed surface of the stone. It has 
been found to prevent the erosion of good quality 
limestones, but on stones of poor quality, scaling 
has occurred within five years. In addition, the 
surfaces have become dirty and unsightly. 

A better method than surface application is to 
obtain complete impregnation by partial immer- 
sion, block by block, in a bath of molten paraffin 
wax. By this method decay, associated with the 
presence of calcium sulphate, was arrested some 
ten years ago in an exhibit on which treatment 
with a solution of wax had failed within two 
months. 





Fractured Parts Repaired 


Welding has done more than revolutionise the 
production side of engineering, it has made the 
maintenance engineer’s life a lot easier, too. 
But welding repair work is usually very different 
from that done in the production shops, which is 
one reason why it sometimes fails. Repair 
welding is generally on a one-off basis, and it is 
often very urgent, as the breakdown of a single 
machine can stop a whole factory. Components 
for production by welding are designed to include 
the necessary machining allowances; a broken 
machine part often has machined surfaces or 
holes which must line up when the job is finished, 
another item to be planned into the welding 
repair. Again, a repair may involve welding 
one or more materials with which the factory 
using the machine is not familiar, or at least is 
not equipped to weld. Just how varied, and 


complicated at times welding repair work can be 
is shown by a booklet issued by Barimar Limited, 
22 Peterborough Road, Fulham, London, SW6. 

Cast iron figures largely in repair work, for the 
part of an overloaded press, shear or similar 
metal working machine which fails is often the 
housing or frame, which is usually of cast iron. 
This material is sometimes considered to be 
difficult to weld satisfactorily, particularly where 
the part is highly stressed, and so it is, if the right 
equipment and techniques are not used. How 
the repair is made has to be decided on the 
merits of the particular job. A straight break 
through a housing or frame may be repaired by a 
relatively simple welding operation, though 
it has to be of a type which prevents distortion 
if the finished repair is to reassemble without 
rectification. Alternatively, welding of a broken 


casting may be modified to enable the component 
to be built up at the point of breakage, if this is 
considered desirable. Sometimes it may be 
necessary to cut out part of a casting which 
has become damaged, porous or corroded. 

Steel castings and forgings again cali for 
specialised treatment; engine and compressor 
crankshafts are particular examples in the latter 
category. They often twist in one part as well 
as breaking in another, and in such cases not 
only must the weld be carried out to bring the 
throws into alignment, but the twist must be 
removed as well—all with due consideration for 
the metallurgical properties of the material. 

Iron and steel are not, of course, the only 
materials which can be welded today, and welding 
repair work is carried out regularly on aluminium 
alloys, copper, and other non-ferrous metals. 





How to Drive an Excavator 


Excavators today, like motor cars, are easy to 
drive, but they will not drive themselves Drive 
them properly and they will give good service; 
drive them badly and they will not only fail to 
maintain their proper output, they will break 
down more frequently and may well do damage 
to property and injury to persons All this, 
of course, is very obvious to the engineer who is 
responsible for running and maintaining exca- 
vators, but it is not necessarily so to the driver. 
It is the man in the cab who can make or mar the 
performance of the machine. Detailed instruc- 
tion books are supplied with excavators, and the 
driver should be encouraged to read them, 
although much of the contents may really be of 
more interest to the maintenance man. Some- 
thing more than a technical instruction book 
would be of value to the main the cab, and it was 
this fact which NCK Rapier Sales Company 
Limited, 32 Victoria Street, London, SWI, 
had in mind when they produced their pocket- 


sized illustrated booklet How to be a Star Driver. 

Because an excavator is designed to do heavy 
work it is a powerful machine, and it can just as 
easily take the corner off a building or smash 
the cab of a lorry it is loading as it can lift and 
place the load safely where it is wanted. 

An excavator has to work in soft or broken 
ground, and parking for the night or week-end 
is not simply a matter of leaving it where it stops 
work, locking up and going home. Parking 
has to be done safely on a piece of ground which 
will not subside slowly and deposit the machine 
in the excavation. Fording streams or pools is 
another operation commonly demanded of exca- 
vators, and here again the driver can run into 
trouble if he does not feel his way. Large 
boulders or deep holes hidden by muddy water 
can be detected by feeling the way first with the 
excavator bucket. 

Maintenance does not normally concern the 
driver, except insofar as he reports the necessity 





Sterile Compressed Air 


In the manufacture of antibiotics and other 
chemical substances, Pfizer Limited, Sandwich, 
Kent, use a process of aerobic fermentation, in 
which micro-organisms are grown in a “ broth.” 
To enable the fermentation to proceed, com- 
pressed air has to be passed through the broth, 
and since the air could act as a carrier for 
contaminating micro-organisms, it must be 
sterilised before use. 

To supply the air, Pfizer Limited have installed 
two-cylinder, single-stage, double-acting com- 


pressors of the dry-cylinder carbon-ring type, 
made by Broom and Wade Limited, High 
Wycombe. Large quantities of oil-free air are 
supplied by these compressors. During the 
adiabatic compression of the air, cylinder heat 
is produced which partly sterilises the air, and 
before it goes to the fermentation tanks, it is 
passed through glass wool filters, which provide 
the final sterilisation stage. Two further 
Broomwade compressors provide compressed 
air for general factory service. (See*picture). 


for action, but he is well advised to make at least 
a quick check of the machine after repairs. 
A guard might have been left off, and while it is 
clearly the responsibility of the maintenance man 
to put it back, it is small consolation to an 
injured driver to know that it was all somebody 
else’s fault. 

Smooth operation, safety of machine, driver 
and other personnel and property on the site, 
maximum output—all these are really a matter 
of common sense and the observance of a few 
simple rules. Jerky, flashy, operation may look 


impressive, but it is hard on the machine—and 
and it may be dangerous. 





the driver. 











On the Shelf 
By Frank H. Smith 


It has happened at last. A breath of sanity. 
In a report in The Times recently on a conference 
of the universities of the United Kingdom there 
is this: ““ What a later speaker described as 
‘a horror picture of the monster from the 
cataloguing room’ was painted by Professor 
J. M. R. Cormack, Professor of Classics, 
University of Reading. ‘As many people as 
possible should have access to as many books as 
possible with as little as possible difficulty ’ was 
Professor Cormack’s motto. He referred to an 
‘iron curtain’ built up between the reader and 
his books, and to classification as ‘ an esoteric 
cult of the professional in danger of becoming 
not a means to an end but an end in itself ’.” 
I think I have said something in the past about 
the witchdoctory of the classifying fetish worship- 
pers and I should like to shake Prof. Cormack 
by the hand any time he is this way. (This way 
being in the Mayfair area.) 

The Institute of Directors’ annual conference 
usually hits the headlines (it can afford to) each 
year and the outstanding speeches of 1959 have 
been recorded for posterity and anybody else 
who cares to pay the price. Sound News 
Productions of 10 Clifford Street, New Bond 
Street, W1, offer you Sir Alexander Fleck for 
92s 6d, Mr. Harry Oppenheimer at the same 
price, Lord Mountbatten for 97s 6d and Lord 
Chandos plus General Spears’s introduction at 
102s 6d. It is no good getting the discs for the 
pleasure of breaking them because they are 
unbreakable, and if you've an old-fashioned 
phonograph they are no good as they are 
33% r.p.m. 

Pergamon have sent along the three first 
numbers ‘of Auman factors, the Journal of the 
Human Factors Society of America. As far 
as I can see it is chiefly about the amount of 
energy expended in doing things. For instance, 
“Forces that may be exerted by man in the 
operation of aircraft door handles’ and “* The 
use of gliding cyclograms in biomechanical 
analysis of movement.”’ It sounds as though 
these are the sort of people who prove that my 
banging away at this typewriter is equivalent to 
the shovel work of a navvy for half a week. 
Excluding the additional brain-fag required by 
the navvy. 

If I appear to flog the Applied Mechanics 
Review it is not because I have shares in it but 
simply because I think you may like to know 
of their “ review of the state of the art ”’ articles. 
November, for instance, dealt with “ Random 
Vibration,” by the Prof. of Mech. Eng. at MIT. 
There are 86 refs. 

The librarian of the Institution of Engineers 
and Shipbuilders in Scotland should have a 
pretty shrewd idea of what his loan library costs 
will be by now. I see from their report of the 
Council that the current year’s loans were, at 
1,369, an increase of two over the previous 


ear. 

' The DSIR have issued Automatic Control in 
Soviet Industry, a report of a visit to the Soviet 
Union in May 1959. It looks as though it might 
be free to anybody interested, and you can but 
try the Hon. Secretary, Group B, British Con- 
ference on Automation and Computation, 
c/o Institution of Electrical Engineers, Savoy 
Place, London, WC2. Extracts from the report 
were published in this journal recently (ENGNG., 
11 Dec. °59, p. 626). 

The United Nations Review for November 
had “ The United Nations Library—Gift of the 
Ford Foundation.”” If you can turn $6,200,000 
into sterling you will know what they had 
to play with. I hope there’s a coffee percolator 
tucked away somewhere just in case the assistants 
can get five minutes away from 400,000 books, 
2 million cards and the 100 people using the 


reference section. 
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Quiet Flows the Office 


Organisation and Methods. Edited by G. E. 

MILWARD. Macmillan. (63s) 

During recent years the simplification and im- 
provement of office methods and procedures 
has attracted considerable interest, notably in 
the public services and in business undertakings 
employing large numbers of clerical staff. In 
1957 a common interest in the problems of 
securing greater efficiency in the office led a 
number of these companies to cooperate in 
setting up the Organisation and Methods Train- 
ing Council to facilitate exchange of experience 
and information. This book is based on the 
practical experience of nine large firms participat- 
ing in the council. It is edited by Mr. G. E. 
Milward, formerly of the Organisation and 
Training Division at the Treasury. 

All modern business of every phase calls for 
activities of a clerical nature. These fall into 
two broad groups—activities of recording and 
activities of communicating. Certain of these 
activities in big undertakings employ large num- 
bers of staff and are carried out in segregated 
rooms or departments which are described as 
offices. But similar activities arise in connection 
with every function of the business. We find 
check-writers and planning clerks and wages 
clerks and so on in the works. In the stores there 
is further clerical work to be done. And as 
every person who has analysed the procedures 
in a complex business knows very well, the total 
volume of clerical work called for from employees 
of all kinds may bear very little relation to 
the number of persons specifically designated 
“ clerks ’’ and sitting in an “* office."” Moreover, 
where there is a genuine attempt to reduce the 
total volume of clerical work it is usually im- 
possible to do so if investigation is limited to 
the procedures which take place in the office. 
Research has always to be pushed back to the 
point of origin either of a record or of a com- 
munication. 

Our knowledge of how to manage such clerical 
activities has increased enormously in the last 
quarter of a century. This is in some part due 
to mechanisation. There has been a very rapid 
development of inventions and devices designed 
to perform routine clerical tasks mechanically. 
This, however, is only part of the story. More 
important has been the gradual realisation that 
the principles covering the effective and economi- 
cal performance of clerical work are the same as 
the principles covering the effective and economi- 
cal performance of any other kind of work. 
Recording and communicating are quite as much 


production jobs as making bolts or battleships. 
That the product happens to be letters or invoices 
or statistics in no way alters the underlying fact 
that high. and accurate productivity can be 
secured, and can only be secured by the applica- 
tion of the same principles of management as 
those developed in connection with modern 
factory work. 

It is now pretty generally recognised that the 
modern production manager must be a specialist. 
He has to understand not only the technical 
nature of the goods he is manufacturing and of 
the processes which he is controlling but also 
costing, planning, personnel control, layout, 
and so on. In the same way, though this is 
less generally recognised, if we are to get the 
best results from clerical activities there must 
be within the organisation persons specialising 
in the control of clerical production. This is 
merely an extension to clerical work of the 
principle of specialisation which is already 
accepted in relation to other business activities. 

But if the undertaking is to secure the fullest 
possible advantage from the work of such 
specialists they must have authority to investigate 
and to suggest changes wherever clerical activi- 
ties arise. Only in this way can they push their 
thinking about procedures back to the point of 
origin in the way which is essential if they are to 
secure maximum effect. 

It is in order to meet this need that an increas- 
ing number of enlightened undertakings have set 
up organisation and methods sections charged 
with responsibility for improving their standard 
of office management. However, there is still 
considerable room for the extension of this kind 
of specialist inspection and help, not only in the 
big and prosperous concern, but also in the 
For if the principle of specialisa- 


smaller one. 
tion is right, it is right everywhere. The firm 
which ensures efficient clerical management 


gains not only in terms of money, but, what is 
even more important, in terms of human values. 

This book is designed to help all those who 
are concerned with this important task. It is 
lucidly written and comprehensive, covering not 
only the techniques involved in securing increased 
efficiency in the office but also management of 
organisation and methods work and the difficult 
problems in human relations which inevitably 
arise when existing methods and procedures are 
being investigated. It fills a significant gap in 
the literature of this subject and it can be 


thoroughly recommended. 
L. F. Urwick 





Ubiquitous Profession 


Chemical Engineering Practice. Edited by 
HERBERT W. CREMER and TREFOR DAVIES. 


Volumes 5 and 6: Fluid Systems. Academic 

Press, New York; and Butterworths Scientific 

Publications, London. (Volume 5: 100s; 

Volume 6: 95s) 
Most professional engineers over the age of 
forty would confess that at some time or other 
they have asked the question, ““ What does a 
chemical engineer do?” During the last few 
years this ubiquitous profession has intruded 
into so many activities that one may be tempted 
to ask instead, “What is it that a chemical 
engineer does not do?” If the series of books 
Chemical Engineering Practice is intended to 
give the definitive answer to the first question, 
then it would appear that above all things 
chemical engineers are concerned with transfer 
processes of all kinds; the transfer of matter, 
of heat and of momentum. Inevitably chemical 
engineers have acquired considerable expertise 
in the properties and behaviour of “ fluid 
systems ”’ and it is this topic which is the subject 
of Volumes 5 and 6 of this series. 

It should perhaps be mentioned that Volume 4 


contained a theoretical dissertation on fluid 
mechanics which would be quite appropriate 
to a university text-book for advanced students. 
Volume 5 follows logically with sections on the 
practical design, selection and operation of 
pumps, fans, blowers and compressors, with a 
good deal of practical detail which is certainly 
not usually found in university texts. Much of 
the material in these sections, which comprise 
150 pages, has been contributed by engineers 
from the Billingham Division of ICI Limited. 
While there is some concession to the academics 
in, for example, a discussion of the simple 
thermodynamics of compression, the real value 
lies in the presentation of a great deal of practical 
information. The Billingham contribution is 
continued by a section on pipe systems, in which 
a commendably short space is given to pressure 
drop and the conventional topics which are to 
be found in every fluid mechanics book. Instead, 
once again most of the section consists of a 
description of practical points such as layout, 
supports, corrosion protection, heating and 
insulation, and a complete bibliography of 
British Standards specifications. 
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To complete the first half of Volume 5 there is 
a section on the “production of vacuum” 
which is best described as a discussion of the 
fluid mechanics of pumps and pipe systems for 
low-pressure gases, and a section on the design 
of high-pressure vessels. The latter is obviously 
academic in origin and most engineers will be 
content to turn over the pages of mathematics 
to search for the practical information, and 
there is a fair amount of this. 

If the first half of Volume 5 is of interest and 
value equally to mechanical, civil and chemical 
engineers, the second half is specifically for 
chemical engineers. Here are discussed the 
underlying theory and methods of design of the 
processes and equipment for liquid-liquid solvent 
extraction and for distillation. The authors are 
all associated with the Department of Chemical 
Engineering at Birmingham University and 
most of them are well known for their original 
contributions to the subjects. As might be 
expected, this part of the book resembles most 
a university textbook and indeed can be recom- 
mended as a textbook for all but the most 
advanced studies. The practical side has, 
however, not been disregarded. This is specially 
true in the chapter on distillation equipment, in 
which most of the new and fashionable distilla- 
tion plants are described and their performance 
discussed. 

Volume 6 continues in the same way, with an 
article on the subject of gas absorption. Here 
again there is the inevitable textbook treatment 
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of the gas-liquid equilibrium and of the design 
of process plant. There is much useful practical 
data which have been obtained (and previously 
published) on the performance of commercial 
tower packings, and a few worked examples of 
design calculations. The next chapter, on 
** evaporation practice,’ is somewhat different in 
that there is a greater emphasis on the “practice.” 
There are good illustrations of many kinds of 
commercial evaporators and of the way in which 
the flow in the plants is arranged. This kind of 
treatment is most valuable to the hard-pressed 
university lecturer who can refer his students to 
this chapter and so avoid spending valuable 
lecture time on descriptive topics. 

The rest of Volume 6 consists partly of what 
the chemical engineers used to describe as “* unit 
operations *’ and partly of associated processes, 
with one chapter which has the apparently 
anomalous title of ‘“*colloids.’”’ Considering 
the topics in the order in which they are presented, 
the first of them, “ fluidisation,”’ consists of a 
description of the dynamics of fluidised beds, 
including considerations of mixing and heat and 
mass transfer. The treatment is academic, 
with a comprehensive survey of the literature up 
to 1956. The more practical aspects of fluid- 
isation as applied to chemical reactors are 
discussed by another author, with the inevitable 
emphasis on fluidised-bed cracking processes. 
Next in order is a chapter on the liquefaction and 
separation of gases, which in 52 pages contrives 
to be surprisingly comprehensive. Then “ adsorp- 
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tion,” which can best be described as a useful 
introduction to the subject, and after that 
“refrigeration practice.” This section mainly 
comprises practical information and a des- 
cription of various applications of commercial 
refrigeration processes. Professor Donald con- 
tributes a chapter on “ leaching,’’ a subject he 
has made all his own, and University College, 
London, is further represented by chapters on 
“* crystallisation,”’ “* colloids’ and “ filtration.” 
These chapters are typical, in their balance of 
theory and practice, of what is found in almost 
any traditional book on chemical engineering 
processes. Once again there is reinforcement of 
the practical side by a most valuable chapter on 
the selection and operation of filters. This 
pattern of separation processes is continued with 
** centrifuging ’’ with many illustrations supplied 
by equipment manufacturers, and last of all a 
short chapter on “sublimation and vacuum 
freeze drying.” 
With the publication of Volume 6, the series 
Chemical Engineering Practice is halfway to 
completion. The question may well be asked as 
to how far the series is fulfilling its purpose, or, 
since its purpose was never explicitly defined, how 
far it is satisfying a need. The mixture of uni- 
versity textbook, review articles and down-to- 
earth engineering practice is curiously successful. 
Perhaps the general editor, H. W. Cremer, was 
right in the words he used in his preface to 
Volume 1, “a definite coherent heterogeneity.” 
CHEMIC 





Interpreting By Numbers 


Stastical Quality Control. By DouG Las H. W. 
ALLAN. Reinhold Publishing Corporation, 
el York; and Chapman and Hall, London. 
(285) 

Statistics—An Introduction. By D. A. S. FRASER. 
John Wiley, New York; and Chapman and 
Hall, London. (54s) 

Statistical Estimates and Transformed Beta- 
Variables. By GUNNAR BLOM. Almavist and 
Wiksell, Gebers forlag AB, Stockholm, Sweden; 
John Wiley, New York; and Chapman and Hall, 
London. (40s) 


It is likely that the best car drivers are those 
who know something about the things that go 
on inside the engine. But so long as the car is 
driven carefully on roads designed for regular 
usage it is not vital to have a knowledge of the 
principles of motor engineering in order to be 
able to make good use of the vehicle. If, 
however, it is desired to design a car, to use it 
for unusual types of work or to modify an 
existing vehicle for special trials in rough 
country or the like, then a good knowledge of 
motor engineering is essential. This type of 
reasoning may, by analogy, be applied to 
statistics. 

It is not necessary to know the details of the 
mathematical basis for statistical methods in 
order to be able to make good use of them in 
well tried areas of application. But if it is 
desired to use statistics in an area which has not 
been thoroughly explored, or if it is necessary 
to modify established methods for purposes to 
which they have not been regularly applied, or 
if there is reason to make special test statistics 
(relating the design of the tool to the special 
task required) then it is essential to know and 
to be able to handle the fundamental mathematics 
which are the basis of statistical analysis. 

Three recent statistical books cover the range 
from applications in a very well tried field, to 
some fundamental work which should be of 
value to those concerned with producing new and 
better tools of statistical analysis. 

The first, Statistical Quality Control—An 
Introduction for Management, could (perhaps 
unkindly) be compared with a simple driving 
manual for lady drivers who did not expect to 
have to get their hands dirty or their brain 


befuddled by the details of the inner workings of 
the machinery! It contains no mathematics, 
unless the equation for a straight line may be 
be termed mathematics. But this does not mean 
that it is not a useful book for those who do not 
want to drive themselves but to have a better 
appreciation of what a good chauffeur could and 
should do; what, in fact, goes on in a statistical 
quality-control routine. 

The book is in good plain English. Indeed, 
it is necessary for the reader to remind himself 
from time to time that it is by a foreign author 
and the language is at times foreign. The author 
is American, and although the words are English 
they refer occasionally to production practices 
and statistical methods which in the United 
States mean slightly different things. Trans- 
lation into English from American is something 
which the average television addict can now 
manage in his subconscious, but this facility 
applies only to strictly non-technical language. 

It is customary in this country to regard 
quality control as much more restricted in its 
coverage than is the case in the USA. Here it 
is almost exclusively seen as a function of 
inspection, whereas in America the quality- 
control manager has extended his sphere to 
include ‘‘ operations research’? and the more 
general applications of statistical techniques to 
almost all aspects of the production processes, 
even at times to the fringe of that territory which 
is regarded as the domain of the salesman. 
This book, apart from a few notes on operational 
research applications, is content to confine 
discussion of statistical methods to the restricted 
British meaning of the term “ quality control.” 
It also indicates that such techniques as the 
analysis of variance and covariance exist, and 
gives some idea of the role these might play in 
production problems. There is a bibliography. 

It is the bibliography which most brings home 
to the reader the fact that this is a foreign book. 
Only one true British book is quoted, Moroney’s 
Penguin Facts from Figures. Brownlee’s Indus- 
trial Experimentation is, perhaps naturally, not 
mentioned as being originally published by 
HM Stationery Office. And Brownlee was 
himself attracted to the United States some 
years ago. 

There are British books which cover the subject 























treated in this book equally as well, but some of 
them are more likely to be found in libraries 
indexed under ‘“ operational research’’ than 
under “* quality control.” There is nothing new 
in this book, but it marshals a number of 
unusually useful pieces of information into a 
handy format. The actual techniques of quality 
control are, for those who wish to apply them, 
better explained elsewhere. The explanation 
given here is not designed for them, it is to 
give those at management level some information 
on this matter, and rightly it concentrates upon 
the relationship between the management func- 
tion for this work and the technical side. Indeed, 
the most useful contribution of this book is in 
a very well thought out summary of the fields 
of responsibility which might be found in the 
terms of reference of a quality-control manager. 
These include problems relating to new designs; 
quality of incoming materials, process and 
product control and special process studies. 
Management could use these sections of the 
book as a check list to see how well their quality 
control systems were functioning. 

The slight treatment of the technical aspects 
of quality control covers measures of central 
tendency, variance, sampling, types of dis- 
tributions (illustrative and possibly stimulating, 
but it might shock “experts’’), acceptance 
sampling by attributes and variables. 

Apart from the quality control managers’ 
draft charter or “management check list,” 
there is no reason for any person familiar with 
BS60OR to read this book. 

Statistics, an Introduction, is an entirely 
different book. Here is a manual covering the 
fundamental mathematical principles which are 
the very foundation of statistical methods. 
A knowledge of the calculus such as might be 
gained in a full year’s course is required, and if 
this course did not cover determinants and 
matrices, it might be necessary for some addi- 
tional homework to be done in this area. 

To say that this is a good introduction to 
mathematical statistics is not enough; there are 
so many good introductory texts written for so 
many different backgrounds of potential reader. 
Every such book includes some things omitted 
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from others. It is to be regretted that so much 
time is spent in writing just another introduction 
to this subject. 

it would be so much better if people who can 
write about statistics as well and as clearly as 
Professor Fraser would give us instead books 
dealing with special aspects of statistical work. 
There are many areas of statistical methodology 
which are generally recognised as specific areas, 
and yet in order to obtain the required informa- 
tion on these it is often necessary to search 
through a large number of books and papers 
picking up pieces here and there. 

This book deals first with elementary proba- 
bility, using classical sampling models as the 
main examples. Discrete and continuous proba- 
bility distributions are considered. Sampling 
from probability distributions and from finite 
populations is dealt with and the analysis of 
variance is introduced through the latter. 
Estimation, hypothesis testing, confidence 
methods, regression analysis, factorial designs 
and sampling inspection and sequential analysis 
are given a chapter each. References, biblio- 
graphical material, examples and tables are 
included. There is a good index. 

Statistical Estimates and Transformed Beta- 
Variables continues the current trend in statistical 
development towards problems in order statistics 
and estimation. It will be of considerable 
interest to mathematical statisticians who are 
concerned with developing the fields of statistical 
estimation to deal with more varied types of 
distributions more efficiently. The work reported 
in this book springs from the recent interest in 
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“ plotting’ problems and the general problems 
of estimating parameters by means of linear 
functions of order statistics. Jung’s method for 
replacing the laborious procedure for finding 
linear estimates with minimum variance by an 
approximation method is developed into a 
theory of nearly best linear estimates. 

Three types of distributions are classified 
according to the asymptotic behaviour of 
information (I) as originated by Fisher—this 
concerns the behaviour of the underlying 
cumulative distribution function: 
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where n is a random sample for the population 
with a frequency function f(z; <). 

It has previously been held that information (1) 
is additive such that the amounts of information 
available in each of two independent samples, 
added together, when the samples are combined 
into one single sample. This is shown not to be 
generally true and to depend upon the types of 
distributions as they are classified in this work. 
For certain distributions it seems that when 
two samples are of equal size and large and are 
added together into one sample, the total 
information becomes four times greater than 
the information inherent in each subsample. 

The majority of engineers and even statisticians 
in industry will almost certainly have to wait 
until this theory has been spelt out by others 
into practical applications. 

L. T. WILKINS 





Metal Lattice 


Elements of Physical Metallurgy. By ALBERT C. 
Guy. Second edition. Addison-Wesley Pub- 
lishing Company. (60s) 

The inclusion of dislocation theory in the second 

edition of an earlier textbook is a good example 

of how a major contribution to metallurgical 
knowledge within the last few years has now 
been incorporated in the basic information 
taught to engineering students. The subject is 
covered simply and effectively in the present 
work, which provides an introductory course 
in physical metallurgy for engineering and 
science students. The book is also intended as 
the first introduction to physical metallurgy for 
metallurgy students. This second edition 
differs from the first mainly in additions and 
revisions to bring subject matter up to date— 

a process which is essential in view of the rapid 

development in this branch of science. 

It is indicated that while it is desirable to have 

a general science background, no previous 

metallurgical knowledge is necessary to make 

effective use of the book. Consequently, an 
introductory section of 42 pages attempts to 
acquaint the student with metallurgy. The only 
major criticism is directed at this introduction. 

It is felt that it has little relevance to the 

fundamentals of physical metallurgy and is too 

superficial to be of use as an introduction to 

metallurgy. There would be no loss if this 

introduction were omitted. 
Following the introduction, 


however, the 


subject is covered systematically and thoroughly. 
Starting from atomic structure, metals are then 
discussed in terms of crystal structure and phase 
diagrams. This part of the book which occupies 
210 pages is the real heart of physical metallurgy 
and is clearly explained and well illustrated. 
But it is only half of the book and in the second 
half it is not so easy to see the logical sequence 
of subjects considered, which are elasticity and 
plasticity of metals, corrosion and oxidation, 
diffusion, crystallisation and grain growth, age 
hardening and heat treatment of steel. Since 
these occupy another 250 pages it can be seen 
that they are tackled thoroughly. On the other 
hand, there are frequent descriptions of testing 
methods and equipment which again are not 
fundamentals of physical metallurgy, nor are they 
complete enough as separate descriptions of 
these aspects of metallurgy. 

A metallurgical student will need several 
textbooks even to cover his introduction to 
metallurgy. These will at least cover process 
metallurgy, physical metallurgy and the pro- 
perties of engineering alloys. Unfortunately, 
he finds that books on these subjects overlap 
considerably and this one is no exception. It 
describes the fundamentals of physical metal- 
lurgy adequately but frequently strays on to 
other subjects. This makes the book longer and 
consequently more expensive than it need be. 


K. J. IRVINE 





The Reviewers 


Lieutenant Colonel Lyndall Fownes Urwick, 
O.B.E., M.C., F.1.1.A., Companion I.Mech.E.. 
M.1.Prod.E., was until 1951 a professional 
manz t consultant. Since then he has 
continued as chairman of the London con- 
sulting firm, Urwick, Orr and Partners 
Limited, which he founded in 1934 He has 
been vice-chairman of the British Institute of 
Management and was chairman of the Urwick 
Committee which in 1947 established a syllabus 
for the teaching of management in Britain. 


Chemic occupies the chair of chemical engi- 
neering at a leading provincial university. He 





is an M.Sc., an M.A., and a member of the 
Institution of Chemical Engineers. 


Mr. Leslie T. Wilkins is statistician in 
the Home Office research unit. He is an 
incorporated statistician (FIS), a fellow of the 
Statistical Society, and a Francis Wood prize 
winner. 


Dr. K. J. Irvine is deputy research manager 
in the research and development department 
of the United Steel Companies Limited. He 
holds a B.Sc. and a Ph.D., having specialised 
in metallurgy. 
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New Books 


Pneumatics for Industry. By F. X. Kay. The 

Machinery Publishing Company Limited. (18s 6d) 
In this book, one of Machinery’s standard reference 
series, the author distinguishes between * industrial ” 
and “instrument” pneumatics, and deals with the 
former. Pneumatic equipment for industrial use 
must, in addition to being accurate, be robust and 
capable of long-term hard work. A large choice of 
equipment is now available, and pneumatic operation 
is extremely versatile. Starting with first principles 
—simple cylinders and control gear—the author 
shows how pneumatic circuits can be built up for 
an almost endless variety of industrial applications, 
and includes information on hydro-pneumatics, 
which are increasingly important in some machining 
operations. Practical circuits, taken from actual 
machines, are used to illustrate the scope of the many 
circuits described. 


Non-Destructive Testing. By J. F. HINSLEY. Mac Don- 
ald and Evans. (75s) 

Non-destructive testing is not new, but its scope has 
widened enormously in recent years. Stimulated 
by the demands of the war and by subsequent tech- 
nical developments, inspection standards have 
become far more onerous, and new techniques have 
been added to, or have replaced the older ones. This 
book reviews the whole subject, from definitions to 
safety precautions needed when radio-active materials 
are used. Generously illustrated with both line and 
half-tone blocks, and provided with a good index, 
the book will serve both as a text-book and a ready- 
reference manual. 


The Iron and Steel Industry in Europe: A Study by 
the Iron and Steel Committee, June, 1959. The 
Organisation for European Economic Co-operation, 
2 Rue André-Pascal, Paris 16e; HMSO, London. 
(14s) 

Covering the period from the second half of 1957 to 
the first half of 1958, this volume is one of a series 
dealing with trends in particular economic sectors. 
It shows that the less favourable order position in 
1958 did not lead the industry to reconsider its 
expansion plans. Attention is drawn to the undesir- 
able, though understandable, practice among con- 
sumers of trying to add to their stocks when produc- 
tion is unable to meet the demand, and reducing 
stocks when production is adequate. 


Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Materials 


Polythene Film. BX P astics Ltp., Higham Station 
Avenue, London, E4. Polythene film is an 
inexpensive material with many packaging and 
protective uses. Brief mention of use as damp- 
courses and as a slip membrane. Booklet. 


Copper and Copper Alloys. IMPERIAL CHEMICAL 
INpustries Lrp., Millbank, London, SWI. A 
comprehensive publication covering all this com- 
pany’s main copper and brass sheet and strip 
production. 52 pages of good, solid technical 
information. Booklet. 


Forging Alloys. Jessop-SavittE Ltp., Brightside 
Works, Sheffield. Forging alloys for high tem- 
perature application described generally and in 
detail in two sets of information sheets. Loose leaf 
catalogue. 

Cold Caulking. PHiLPLUG Propucts Ltp., Wembley, 
Middlesex. Properties and uses of cold caulking 
compounds types PC3 and PC4. Leaflet. 


Prime Movers 


Diesel Engines for Oilfields. ENGLISH ELECTRIC Co, 
Ltp., RuGsy. Diesel and dual fuel engines as 
used both in prospecting for oil and in permanent 
installations, for power generation and for pump- 
ing. Details of package units. Leaflet. 

Marine Auxiliary Steam Turbo-Generators. ENGLISH 
E.ectric Co. Ltp., RuGsy. Condensing steam 
turbo-generators from 350 to 1,500 kW, specially 
designed for marine auxiliary duty. Brochure. 

Back-Pressure Steam Turbo-Generators. | ENGLISH 
E.ectric Co. Ltp., WHETSTONE, NEAR LEICESTER. 
Back-pressure steam turbines geared to alternators, 
with outputs from 400 to 5,000 kW. Brochure. 
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Hydraulic Drive for Diesel Locomotives 


The transmission consists basically of two 
Vulcan-Sinclair fluid couplings and a two-speed 
gearbox, built into a self-contained unit to the 
layout shown in Fig. 1, 2 and 4. 

The transmission was designed by Fluidrive 
Engineering Company Limited, Worton Road, 
Isleworth, Middlesex, for use with the Paxman 
6YHX Hi-Dyne oil engine, which has a constant 
output of 225 h.p. over a speed range of 650 to 
1,250 r.p.m. Each fluid coupling has an impeller 
(connected to the engine) and a runner (the 
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output member) which between them form a 
“working circuit.” When the working circuit 
is filled with oil, the impeller acts as a centrifugal 
pump and transmits power by the kinetic energy 
of the oil. The locomotive was designed by 
Hudswell, Clarke and Company Limited, 
14 Howick Place, Victoria Street, London, SWI. 

Both impellers are driven by the input shaft 
of the transmission (refer to Fig. 1). The runner 
in the right-hand circuit (L) is carried on a solid 
shaft, which drives the low gear pinion, while 
the other runner (H) is mounted on the outer 
hollow shaft, which carries the high gear pinion, 
the two shafts being concentric. Thus, if circuit 


L is filled with oil (and H remains empty) the 
drive from the engine will be taken through the 
appropriate circuit to the low gear train and the 
locomotive will be in low gear. A change to 
high gear is effected by transferring the oil 
from the low gear circuit (L) to the high gear 
circuit (H), as a result of which the drive is 
transmitted to the high gear train, the low gear 
being disconnected. Because this change in 
gear ratio is effected by a transfer of oil from one 
fluid coupling to the other, the drive is main- 


Fig. 1 (left) How the 


transmission works. 





Input Fig. 2 (lower left) One 

of the diesel locomotives. 

Fig. 3 (right) Perform- 

ance characteristics. 
—Impeller 

Fig. 4 (lower right) The 

Runner engine and transmission 

Low Gear installation. 
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tained throughout the gear change. Similarly, 
a change from high to low gear is made by 
transferring oil from H to L. 

The two-speed gear is of simple construction 
and consists of two pairs of single helical, 
hardened and ground gears. The high gear 
pinion (ratio 0-707 : 1) is mounted on a hollow 
shaft carrying the runner in the high working 
circuit and this hollow shaft surrounds the 
solid shaft upon which is mounted the low gear 
runner. The low gear pinion (ratio 1-414: 1) 
is not secured to its shaft but runs freely about it. 
Low gear power is transmitted from the shaft 
by an SSS _ (synchro-self-shifting) clutch. 
















The Hi-Dyne/Dual Fluidrive combination is 
distinguished from all other diesel-mechanical 
transmissions by these features: 
(1) Ratio changes up and down take place at 
predetermined speeds of the locomotive and do 
not depend on the driver’s judgment. Handling 
of the locomotive is thus very simple. It responds 
immediately to the controls, even if the operator 
is unskilled. 
(2) Because of the torque/speed characteristics, 
the ratio changes up to a higher speed gear are 
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made smoothly without the marked drop in 


tractive effort present with a conventional 
engine and a stepped ratio transmission. A typi- 
cal tractive effort locomotive speed curve is 
given in Fig. 3. 

(3) A uniformly high horsepower is obtainable 
at the track over the entire speed range (see 
Fig. 3). Almost the full power capacity of the 
engine is thus continually available, with a proved 
low specific fuel consumption. The drawbar 
horsepower developed by the locomotive is more 
than 80 per cent of the gross horsepower output 
of the engine, a value claimed to be much 
higher than with other developed systems. 





Gastight Seal for Rotating Shaft 


All ships intended for the carriage of petroleum 
and crude oil products are fitted with pumps to 
discharge the cargo. Unless these use saturated 
steam as a source of power—either piston pumps 
or direct turbine drive using saturated steam—it 
is necessary to separate the prime mover (super- 
heated steam turbine, diesel engine or electric 
motor) from the pump by a gas-tight bulkhead. 

The normal method of ensuring gas tightness 


where the driving shaft passes through the 
bulkhead has been to provide a stuffing box 
on the shaft linked in some manner to the 
bulkhead. This method has difficulties. 
Recently Drysdale and Company Limited, 
Glasgow, W4, developed, and applied for a 
patent on, a method of sealing that avoids these 
difficulties. Instead of providing a seal between 
the bulkhead and the rotating shaft, this design 


provides for a seal between the bulkhead and the 
stationary bearing housing at the driving end of 
the pump. The seal is provided by a stainless 
steel bellows, such as is used for expansion 
pieces in steam pipelines. The ends of the 
bellows are firmly bolted to the bulkhead and 
the pump bracket and yet permit free relative 
movement of the pump and bulkhead within 
practical limits (about 0-040 in). 
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Blue Streak, the de Havilland long-range ballistic Self-contained underwater breathing apparatus (SCUBA), also known as the bathyscaph Trieste, one of the 
missile, shown in one of the test towers at Hatfield. _ research tools of the US Navy Electronics Laboratory. It was designed by the father and son team of Piccard. 













One of the three * Silver R”’ stock trains, in service on the London Transport 
District line, built by Metropolitan Cammell Carriage and Wagon Company. 


Track inspection in comfort is possible with this Fairmont Hydrail car (it 
is a Pontiac Chieftain) used by the Canadian Pacific Railway Company. 


Interesting vertical take-off and landing plane developed in the USA by Vanguard Air and This Crompton Parkinson ammeter is a flush 
Marine Corp. Known as the Omniplane, it has a'‘rotor in each wing ‘and one in the tail. scale instrument with North American styling. 
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BMC Carried On 


While its thousands of operatives and 
staff were enjoying the season's festi- 
vities the oversea sales efforts of the 
British Motor Corporation were going 
on unchecked. 

Three hundred ships were at sea 
over the Christmas carrying almost 
16,000 BMC vehicles and parts for 
assembly (known as KD units). Of 
these ships, 58 were taking 7,000 cars 
to the United States and Canada, a 
volume of UK car export to North 
America that has never previously been 
carried on at this time of year. The 
destination of others of the BMC’s 
New Year parcels were as diverse as 
Hong Kong, Australia, the British 
West Indies and ports in Northern 
Europe. 


Petrochemicals in 
Australia 


An ethylene manufacturing and purifi- 
cation plant is to be erected in New 
South Wales, Australia, by Shell 
Chemical. Towards the close of the 
year an agreement was_ reached 
between Imperial Chemical Industries 
of Australia and New Zealand and 
Shell Chemical (Australia) covering 
the new plant, which will be an exten- 
sion of the existing refinery at Clyde, 
NSW. The ethylene produced at 
Clyde will be piped to the ICI 
Australia and New Zealand plant at 
Botany, already much expanded, 
where it is to be used in the making 
of polythene. The combined cost of 
the two extensions to plant will be 
more than £A10 million. 

From the start of construction this 
year, the ethylene is expected to begin 
flowing within two years. From 6,000 
tons in 1946, the world production of 
polythene, an ICI discovery, has 
soared to 700,000 tons in 1958. 
Many more applications of this versa- 
tile chemical are likely to have been 
devised by the time it is available from 
Botany. 


South American Contract 


A company of the Cementation Group 
is to carry out a £1,000,000 shipyard 
installation contract near Rio de 
Janeiro, Brazil. 

The subsidiary, Cementation Brasil 
SA—Engedharia Civil em General, 
of Sao Paulo, is to handle the contract 
as a joint effort with the Perini 
Company of Canada. 

The contract is for the construction 
of the first part of a new shipyard at 
Jacuacanga, and will include a dock 
and slipway, workshops and a jetty. 
The first work on the contract is being 
started. 


Iron Foundry Record 


Producing 2,423 tons of finished 
castings in the week that ended on 
19 December, the iron foundry of 
Distington Engineering, a United 
Steel subsidiary, set a works, national 
and European record for one week’s 
output from one iron foundry. 








The castings included numbers of 
bottom plates, slag ladles, general 
engineering castings and 379 ingot 
moulds. 

In each of the three previous weeks, 
output was above 2,000 tons. Disting- 
ton’s iron foundry is working on a 
17-shift week. The use of a second 
hot blast cupola, with continuous 
tapping, allows a full week for furnace 
maintenance since one furnace is able 
to give all the iron required in a 
week’s production. 

The order book for the foundry is 
described as “ very satisfactory ’’ and 
the management are confident that 
the heavy demand which this record 
Output is striving to meet, will go on 
well into this year. 


Highland Power Stations 


The North of Scotland Hydro- 
Electric Board’s power stations at 
Glenmoriston, Inverness-shire, and 
Loch Glashan, Loch Fyneside, Argyll, 
are to have turbo-generating plant 
from the Harland Engineering Com- 
pany and the AEI (Heavy Plant 
Division). 

The vertical Francis turbine for the 
Glenmoriston station, with a rated 
output of 21,200 b.h.p., will be made 
by Harland Engineering, who will also 
make and install the main valve and 
associated equipment. AEI will supply 
the 15,000 kW generator. Automatic 
control from within the station and 
from outside will operate the plant. 

The Loch Glashan station will have 
a horizontal Francis turbine of 8,500 
b.h.p., from Harland, driving a 6,000 
kW generator made by AEI. 


Competition from 


Germany 
News of stiffer competition for 
Britain’s highly successful tractor 


exporting firms comes from West 
Germany. Klockner-Humboldt- 
Deutz, now the largest tractor manu- 
facturers in the republic plan to expand 
their output at Cologne from 20,000 a 
year to 30,000. Since German trac- 
tors cost up to a fifth more than 
British, at the moment, the German 
firm also proposes to bring the price 
down by reducing costs. British 
tractor production has the advantages 
of coming from far fewer firms— 
140,000 tractors a year in Britain 
being made by five companies, against 
120,000 a year in Germany by 30. 
Such developments from the continent 
are not likely to diminish the reluc- 
tance of leaders in the United Kingdom 
motor industry to take their expansion 
in capacity away from the Midlands 
and London to Scotland, Wales, or 
the north-west. 


Sheerness Transition 


The conversion of Sheerness naval 
dockyard into an industrial estate and 
port is likely to go with a speed that 
may keep further disruption in 
employment to a minimum. 

The new owners of the dockyard, 
Building Developments Limited, are 
in touch with three firms and the Shep- 
pey Development Committee, after a 
recent meeting with directors of 
Building Developments, reported itself 
satisfied with progress so far, and with 
the outlook for the future. 

Unemployment in the area has so 





far risen far above the national 
average to 6 per cent. 


Building Developments are to 


appoint a managing director who 
will conduct the future estate at 
first hand. 


Special Purpose 
Equipment 


The formation of a new company, 
Production Machines Limited, for the 
design and manufacture of special- 
purpose equipment and machines is 
announced. 

Two companies have formed Pro- 
duction Machines, at Kenton, Middle- 
sex, aS a joint subsidiary. They are 
the Birmingham Tool and Gauge 
Company and North West Machine 
Design. 


New Art College Building 


The contract for the building of the 
new Royal College of Art, which is to 
rise between the Albert Hall and 
Queen’s Gate in Kensington Gore, 
has gone to the Kensington firm of 
Leslie. 

The new £500,000 college will be a 
nine-storey block with studios, work- 
shops and administrative offices, part 
of the building looking out over 
Kensington Gardens. Facing the 
Albert Hall will be the main entrance 
and the exhibition gallery, made 
possible by a £75,000 Gulbenkian 
grant, the largest of any made by the 
Trustees in this country. The hall is 
to be known as the Gulbenkian Hall. 
Apart from its many uses for assembly 
and social activities it is hoped the hall 
will become a centre for the arts in 
west London. 

The architects are Mr. R. Y. Good- 
den, Mr. H. T. Cadbury-Brown, and 
Sir Hugh Casson. Building, beginning 
early this year, is expected to be 
completed by October, 1961. The 
move in by the departments of the 
college should be accomplished by 
the summer of 1962, the 125th 
anniversary of the Royal College of 
Art. 

The college’s site was first allocated 
by the Government back in the 1930s. 


The BP 600 


After two and half years of activity in 
Canada British Petroleum now has 
600 retail outlets in the Dominion. 
Seventeen bulk plants and terminals 
in the Quebec and Ontario provinces 
serve the retailers and three more 
are being built. The distribution of 
the heavier stove and furnace oils is 
being steadily built up. A new BP 
refinery is approaching completion 
at Ville d’Anjou, Montreal, that will 
be able to deal with 1,000,000 tons of 
crude oil a year. 

Nearer home BP is putting down a 
second test well near Kimmeridge in 
Dorset. It is 2,500 ft west of Kim- 
meridge No. 1, where a show of oil 
was encountered about 1,800 ft down 
last March. A third and possibly a 
fourth test well will be drilled but the 
company emphasises that much work 
still has to be done before it will be 
known whether the oil at Kimmeridge 
may prove commercially viable. 

From out of the way market towns 
to major international exhibitions 
such as the Technical Fair at Utrecht 
and Stockholm’s St. Erik’s Fair, the 
“ BP in Agriculture ” exhibition was 





travelling round Europe for six 
months of last year. Now it is esti- 
mated that the BP story was told to 
at least 250,000 visitors; an impressive 
piece of international public relations. 


Tyneside 
Motor Expansion 


Decisions are expected soon on the 
possible expansion in either Scotland 
or Wales of the big motor firms. 
Meantime Smith’s Delivery Vehicles, 
of Gateshead on Tyne, who make 
specialised food vehicles, are finding 
such a demand for their mobile shops 
and other products that they have filed 
an application with the Board of Trade 
for a new 100,000 sq. ft factory on 
the Team Valley trading estate. 

The rate of output in 1959 was lifted 
by a third over the previous year 
but the firm was still unable to meet 
the demand. A lighter battery, now 
made by Chloride Batteries, is expected 
to increase the applications of electric 
vehicles, which are one of Smith’s 
specialisations. 

The company make their own elec- 
tric vehicle chassis, mobile shops and 
transport refrigeration equipment. 
Some Smith’s Electrics, with petrol or 
diesel power, are made by other firms. 


Kuwait Buys British 


Three Westland Whirlwind helicopters 
have been ordered, as a follow up to 
the first, by Kuwait's president of civil 
aviation, Sheik Abdulla Mubarak Al 
Sabah, who is deputy ruler of the oil 
state. 

The Whirlwinds have Pratt and 
Whitney R1340 piston engines. A wide 
range of additional equipment is 
going out with the Whirlwinds. It 
includes a Sproule air/sea rescue scoop 
net, flotation apparatus for amphi- 
bious operations, external freight gear, 
a winch hoist able to lift 400 lb and 
long range fuel tanks. 

Kuwait has imported a great deal 
of modern equipment and luxury 
consumer goods with its vast oil 
revenues but the four Westland 
helicopters are the first in that country. 


Freer Australian Imports 


The process of relaxing import controls 
was taken one step further by the 
Australian Government last month by 
making an additional £A25 million 
available from the start of the new 
import licensing period just begun. 
This makes a total relaxation of 
£A75 million since last August. 

The new import ceiling will be 
£A875 million a year. Within this 
overall limit the Australian Govern- 
ment have decided to remove discrim- 
ination against imports from the 
dollar area and from next October to 
lift all restrictions on imports of motor 
vehicles from the dollar area, restric- 
tions which have been in force since 
1936. 

Mr. John McEwen, the Australian 
Trade Minister, explained that the 
new imports which would come into 
Australia as a result of the easing of 
restrictions would be mainly equip- 
ment and materials and would make 
a major contribution to the continued 
development of the Australian econ- 
omy. It should make the task of 
British engineering firms with a sub- 
stantial stake in the Australian 
market a great deal easier. 
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Radiographic Recording on Bromide Paper 


By R. O. Couchman 
Chief Radiologist, Kent Alloys Limited 


The technique of recording 
radiographic phenomena dir- 
ectly on bromide paper, instead 
of special X-ray film, has 
many advantages. As yet, the 
technique is not very widely 
known, and some practical 
details are given. 


The bromide paper radiographic recording 
technique! makes use of the fact that certain 
salts (e.g. calcium tungstate) will absorb a con- 
siderable quantity of X-radiation and that an 
appreciable amount of this radiation is converted 
into a blue-white light, to which photographic 
emulsion is especially sensitive. When using 
bromide paper only one screen need be employed. 
This is placed adjacent to, and in close contact 
with, the sensitive side of the paper, and may be 
used either as a back or front screen. Although 
some workers claim improved results are obtained 
by using a fluorescent back screen, it is usually 
better to use the screen in front, with the sensitive 
side of the bromide paper facing the tube. This 
gives an image which when viewed on a paper 
radiograph is seen as with the eyes looking- 
from the X-ray tube. This is consistent with the 
normal practice of viewing translucent radio 
graphs and has much to recommend it. 

This recording technique can be said to have 
a number of advantages: it is a method of 
producing radiographs suitable for reproduction 
or for attaching to reports; it supplies radio- 
graphs suitable for viewing when no illuminator 
is available, e.g. visits to customers’ factories; 
it gives a cheap method of fault detection when 
only coarse defects are being sought, e.g. loose 
debris in aircraft structures; it is a cheap method 
of checking for a known defect. Under or over 
exposure can be given to intensify the defect, 
€.g., tungsten inclusion in welds; it can produce 
a cheap stencil for locating the positions of known 
defects in castings or welds when repair work or 
investigation is being undertaken. 

It must be remembered that the results can 
never be as sensitive as those obtained with 
normal X-ray film, and cannot be used for the 
detection of micro-porosity, cracks or other fine 
defects. However, in practice, defects can some- 
times be seen and assessed more easily on paper 
radiographs than on films when a satisfactory 
illuminator is not available. Should a film be 
viewed by holding up to daylight, the excess 





Fig. 1 Radiograph of clutch plate. A number of 

these plates reveal gas cavities on machining, and 

many machine hours can be saved by cheap 
radiographic inspection on bromide paper. 





light shining into the eyes of the viewer round 
the edges of the film tends to blind the eyes 
to detail. This is easily demonstrated by 
placing a whole-plate radiograph in the centre 
of an open 14 in by 17 in illuminator and gradu- 
ally closing the masks to the edge of the film. 
Detail will reveal itself in an amazing manner. 

The set-up for taking paper radiographs is 
fairly orthodox, and the usual precautions are 
taken for the prevention of scatter and back 
reflection. The loading of the paper calls for 
some special precautions and a glossy, single- 
weight, ‘“‘hard contrast’’ paper should be 
chosen. This is placed in a rigid cassette so that 
the sensitive side is remote from, but facing, the 
X-ray tube. The front screen of a pair of salt 
screens is placed with the sensitive side adjacent 
to the bromide paper and nearest to the X-ray 
tube (front of cassette). This operation is 
carried out in a dark-room with suitable safe- 
lights for bromide paper. In this respect it 
should be remembered that safelights used for 
X-ray film are not necessarily safe from bromide 
paper. 

Exposures are made in the normal way, using 
approximately the same high voltage as in 
radiography. Although X-ray film is some 
six times faster than bromide paper the difference 
in the relative exposures is not nearly so great. 
In practice it is necessary to expose film to a 
density of 1-75 for normal viewing by transmitted 
light, but paper, viewed by reflected light only 
requires a density of 0-75-1-0. 

Rockley? claims that this difference in working 
density reduces the discrepancy between the two 
materials to a point where their working speeds 
are similar. However, it is generally found that 
some increase in exposure times is necessary. 
Exposure tables for aluminium and steel are 
given in Figs. 3 and 4. 

Superior “* blacks ’’ are obtained by using the 
correct bromide developer rather than X-ray 
developer. Dish development is always used, as 


Fig. 2 The welded joints on the shanks of molten 

metal carriers must be checked at regular intervals. 

Paper negatives are not only cheaper for this but 
can be more readily inspected by operators. 


damage is easily caused to wet bromide paper 
processed in X-ray hangers. The prints should 
always be glazed as the extra light reflected by the 
dense portions gives increased sensitivity. 

The cost of paper is approximately one-third 
that of X-ray film, but at the same time a signifi- 
cant loss of radiographic quality must be tolerated. 
Providing the results obtained meet the appro- 
priate inspection requirements a considerable 
economic advantage is obtained by the use of the 
method described. It is said that the grain of 
the salt screens slightly blurrs the image,* mainly 
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Fig. 3 Bromide paper exposure chart for alumin- 
ium alloys. This chart is based on a density of 
0-75 on hard, glossy, single-weight paper. 
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Fig. 4 Bromide paper exposure chart for steel. 
The details are similar to those given for aluminium 
alloys. Since the latitude is narrower than with 
aluminium, test exposures should be made before 
proceeding with quantity work. 
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because the grains scatter light in all directions. 
While this is largely true, it has been found that 
the standard of quality does not seriously reduce 
the ability of the radiograph to reveal relatively 
fine detail*. 
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Fig. 5 A spot check ona long run of weld, showing 
tungsten inclusions. A considerable saving was 
effected by using bromide paper. 
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Fig. 6 This completely blind core in casting can 
only be checked by radiography. Paper negatives 
can be used to measure the wall thickness without 

the aid of a viewing cabinet. 





Photographic Memory for Telephone Exchanges 


A technique for storing information on photo- 
graphic plates has been developed by the Bell 
Telephone Laboratories, USA, in connection 
with an experimental electronic telephone switch- 
ing system. The permanent memory, as it is 
called, will store such things as directory informa- 
tion and instructions for the switching system, 
in the form of thousands of tiny dots on a 
photographic area of 4sq. in. Seventeen of 
these areas are used to make up a complete 
photographic plate and the entire permanent 
memory store is comprised of four such plates. 


The spots of clear and opaque film are scanned 
by a light beam which is generated by a cathode 
ray tube and focused by a system of lenses. 
The movement of the beam is controlled by an 
electronic and optical positioning system which 
gives it sufficient accuracy for the beam to pick 
out any one of the almost microscopically small 
dots. The permanent memory contains over 
two million bits of information, as opaque or 
transparent dots, and can read out a 68 bit word 
every two and half microseconds. 

The store system itself is used to 


. 


* expose ” 
















the information on to the plates, using the beam 
from the cathode ray tube. The spot from the 
beam is scanned over the entire 2in square 
image area and stopped briefly at positions where 
a spot exposure is required. The photographic 
emulsion is slow enough not to be noticeably 
exposed by the passing beam. Each of the 
seventeen small areas on a plate is exposed 
individually, in sequence, while the other 
sixteen are covered by a system of shutters. 
Anentire plate, containing 550,000 spot positions, 
can be exposed in less than three minutes. 





Mechanical Engineering Research Progress 


Issued under its old name, the 1958 report of 
the Mechanical Engineering Research Labora- 
tory has now become available. In future, these 
reports will be issued under the establishment’s 
new name, bestowed last April, of the National 
Engineering Laboratory. In summarising the 
progress made during 1958, Dr. D. G. Sopwith, 
director of the Laboratory, described several of 
the many topics dealt with by the six divisions of 
the Laboratory. 

In the Materials division, one of the pheno- 
mena investigated during 1958 was that of creep 
to fracture under complex stresses. In their 
report of this work it is said that a limited 
amount of creep deformation may not matter 
in pressure vessels, steam pipes and similar 
structures as long as fracture does not take 
place. To design such structures economically 
it is necessary to know how the creep strain in 
the region approaching fracture is related to the 
applied stress at a given temperature. It is 
found experimentally that the criterion of fracture 
depends on the way that cracks form and grow 
in the material. 

In copper at 250° C and a molybdenum steel 
at 550° C, for example, cracks form in the early 
stages of creep and grow relatively slowly during 
tertiary creep to cause eventual fracture; with 
these materials the criterion for fracture is the 
maximum principal stress. On the other hand, 
in aluminium alloy BS2L42 at 200° C cracking 
does not occur until immediately before the 
final fracture; here the stress criterion for 
fracture is the octahedral stress. 


WATER TURBINE EFFICIENCY 


Also reported by the materials division are the 
results of some investigations on methods of 
measuring the efficiency of water turbines. 
Since conventional methods of measurement 
involve high expense and interrupt the normal 
running of the equipment, other techniques have 
been tried out, and two of them found successful. 
These two methods rely on the principle that the 
energy losses in a hydraulic machine are con- 





verted into heat, and the rise in temperature of 
the water flowing through it is therefore directly 
related to the hydraulic efficiency. 

In the first (thermometric) method, the tem- 
peratures at inlet and outlet are measured 
directly; thus requiring an absolute and accurate 
calibration of the thermometers. In the other 
(thermodynamic) method, a sample of water is 
drawn from the penstock and expanded adiabatic- 
ally until its temperature is raised to that of the 
water in the tail race. The thermometers need 
to be matched carefully, but need not be cali- 
brated absolutely. Accurate measurement of 
pressure is required in both cases. 

Measuring equipment for the thermodynamic 
method has been developed by the University of 
Glasgow and is based on a Wheatstone bridge, 
incorporating a carefully matched pair of 
platinum resistance thermometers. So far, the 
equipment has been tried out at five hydroelectric 
stations, at heads ranging from 97 to 1,300 ft, 
and it has worked satisfactorily at heads above 
300 ft. Further work is now in progress to 
extend its use to low-head installations. 


LOCOMOTIVE WHEEL FRICTION 


In the Lubrication division, interesting results 
have emerged from investigational work carried 
out on the adhesion between railway wheels and 
rails. Laboratory tests have suggested that the 
adhesion may be increased considerably by 
applying a solution of sodium metasilicate to 
the surfaces. Material collected from the sur- 
faces of rails has been found to consist mainly of 
iron, iron oxides and silica. These particles have 
a large surface area and it seems likely that low 
adhesion occurs when organic materials have 
been adsorbed by them, and then moistened. 
This means that adhesion can only be effectively 
increased by removing the organic materials or 
rendering them harmless in some way. 

By applying a solution of sodium metasilicate, 
and detergents based on it, the adhesion coeffi- 
cient can be raised to 0-35. This is quite 
adequate for practical purposes since railway 
















design is usually based on a coefficient 0-25, 
which is the average for dry, untreated rails. 
To obtain a high adhesion coefficient perman- 
ently, the residue remaining after chemical 
treatment has to be removed. This can be done 
effectively with either steam or water. 


AIR LUBRICATED BEARINGS 


Further work has been done in the Metrology 
division on the design and applications of air 
bearings. Although it has been possible for some 
time to design air bearings which will work 
reasonably well in a particular application, 
insufficient data is available as yet to enable 
optimum design to be obtained from the point 
of view of stiffness, load and economic air con- 
sumption. Design data have therefore been 
produced for a versatile type of flat air bearing, 
operating under steady loads. Empirical rela- 
tions have been obtained from which bearing 
area and size of orifice can be determined for a 
given static load and air gap; the bearing stiffness 
and air flow can also be calculated. 

The maximum load-capacity of the type of 
bearing tested is approximately one-third of the 
product of the bearing area and the air supply 
pressure. It is not affected appreciably by the 
diameter of the orifices, which have to be set 
back a little from the surface to obtain maximum 
load-carrying capacity. The bearing stiffness, 
however, is independent of orifice “* set-back ” 
or supply pressure for a given load, but depends 
on orifice diameter. 

These data have been used in the design of an 
air bearing to take the place of the normal 
slideways of a horizontal milling machine. 
The modified milling machine can be said to 
operate satisfactorily, since a very much smaller 
motor is required to drive the machine table and 
** stick-slip ’’ friction is eliminated. From this 
it appears that air bearings may have an impor- 
tant affect on future machine tools. 

Copies of the 1958 Mechanical Engineering 
Research Laboratory Report are obtainable from 
HMSO, price 4s 6d. 
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Machine Tools 


Foliowing a steady decline in both new orders 
and deliveries during 1958 and the early part of 
1959, the machine tool industry has now begun 
to turn the corner and may look forward to a 
steady improvement in demand, though the 
improvement will probably be slow at any rate 
during the first half of the current year. The 
industry is faced with some difficult problems of 
organisation if it is to maintain its competitive 
position in the long term. Now that the election 
has removed any immediate threat of nationalisa- 
tion it may be hoped that the industry will 
become less sensitive to criticism and will give 
serious thought to the lines along which future 
development should proceed. 

Although most manufacturers of machine tools 
reported some revival in orders as early as March 
last year, except in the single month of May, the 
value of new orders received continued to run 
below deliveries and at the end of July the value 
of orders in hand, at £48-9 million, was the lowest 
recorded for several years. This figure compares 
with £54-4 million at the end of 1958, £78-5 
million a year earlier and £98-4 million at the 
end of 1956. A position of near stability was, 
however, reached at the end of April, 1959, and 
over the four months May to July, the decline in 
the value of orders in hand amounted to only 
£1-0 million, and this was very largely made 
good in August at the end of which orders in 
hand stood at £49-8 million. Comparing the 
first six months of 1959 with the corresponding 
period in 1958, it would seem that export orders 
fell to a smaller degree than orders from the home 
market since the former declined from about £8 
million to about £7-5 million and the latter from 
£33 million to £27-5 million. 

In spite of the declining order book, the 
industry continued to increase deliveries until 
the early part of 1958, but for the whole of 1958, 
total deliveries at a monthly average of £7-0 
million, compared with £7-9 million in 1957 
and £7-1 million in 1956. The lowest point was 
reached in the second half of 1958, for which the 
average was £6°5 million per month. Since 
then the quarterly figures indicate a very slight 
recovery from a monthly average of £6-4 million 
in the fourth quarter of 1958 and the first quarter 
of 1959 to £6-7 million in the second quarter. 
Deliveries in the first six months of 1959 were still 
well below those for the corresponding period 
in the previous year. Deliveries in the third 
quarter of the year normally show a seasonal 
decline due to the incidence of holidays, but it 
seems probable that the figures for the fourth 
quarter, when available, will show an improve- 
ment over the previous year for the first time since 
1957. 


Exports 


Exports of machine tools in 1959 are estimated 
at about £22-0 million which compares with 
£24-2 million in 1958 and a peak figure of 
£28-1 million in 1957. The decline was due 
mainly to a fall in exports to Commonwealth 
countries, particularly to India, resulting largely 
from that country’s balance of payment diffi- 
culties. There have been some encouraging 
reports recently that overseas demand for certain 
specialised types of British machine tool is 
growing, particularly in the USA and Germany. 

The prospects for a continued expansion of 
orders during 1960 must be judged to be reason- 
ably favourable. The revival in orders which has 
already taken place has stemmed mainly from 
manufacturers of components for motor vehicles 
and for consumer durables such as refrigerators, 
vacuum cleaners and other household appliances. 
There may possibly be some falling off in demand 
for machine tools from the second category since 
there is some evidence that the boom in consumer 
durables is levelling off. Motor vehicle manufac- 
turers have, however, announced plans for con- 


siderable further expansion of capacity over the 
next few years and this is likely to result in a 
steady demand for new machine tools. 

The prospect for a really substantial increase 
in home orders for machine tools must depend 
on the progress of the revival in demand for 
products of other branches of the engineering 
industry. The index of production for the engi- 
neering and allied industries as a whole showed 
very little change over the four years 1955 to 
1958 standing at 110 in the former year and 112 
in the latter. Since a number of companies 
undoubtedly had expansions to capacity in 
hand in 1954 and 1955 it must be concluded 
that at least until about the middle of last year 
there was considerable surplus capacity in many 
branches of the industry. Since April, 1959 
the index of production has resumed its advance 
and has been running at about 8 per cent above 
the level for the previous year. 

A factor which may possibly have some effect 
on home market orders for machine tools is the 
reduction in import duty in November 1959 
from 174 per cent ad valorem to 10 per cent. 
The higher rate had been accompanied by an 
arrangement, now terminated, under which the 
user could get the duty remitted if he could 
establish that no comparable tool was available 
from British manufacturers or that the delivery 
date was too long. A number of big specialised 
machines were imported free of duty under this 
arrangement. The alterations were suggested 
by the Machine Tool Trades Association, which 
includes importers among its members, largely 
because the provisions for duty free importation 
led to friction with customers, who in many 
cases did not know with certainty in advance 
whether a particular purchase would be subject 
to duty. Imports of machine tools in 1959 were 
relatively low and are estimated at about 
£16-5 million compared with £17-7 million in 
the previous year. 


Manpower 


The trend of activity in the machine tool 
industry is clearly reflected in the employment 
statistics though the fluctuations have been less 
severe than those in the figures for deliveries of 
machine tools. Many producers of machine 
tools are subject to competition for skilled 
labour from other branches of the engineering 
industry, notably the production of motor 
vehicles, which in times of prosperity can afford 
to pay high wages. There is a natural reluctance 
to reduce the labour force unless this becomes 
absolutely necessary. In the period leading up 
to the peak demand of 1957, difficulty in expand- 
ing the labour force was one of the main factors 
limiting the output of machine tools and could 
again become a bottleneck in the event of a 
marked increase in demand. Throughout 1957, 
the numbers employed in the production of 
machine tools and of engineers small tools 
stood at rather over 120,000. The figure fell 
slightly in the early part of 1958 and the lowest 
point was reached in July 1959 when the figure 
stood at 109,300. The decline in employment 
was thus just under 9 per cent, compared with 
a fall in output of about 19 per cent. After 
July 1959 there was a partial recovery to 111,200 
by September. 

A survey of the machine tool industries of 
Western Europe by Professor S. Melman which 
is discussed in greater detail below, suggests that 
for certain classes of tool substantial savings 
might be made in labour requirements through 
greater concentration and standardisation of 
production. It may be doubted whether the 
market for standard types of machine tool at 
present available to British manufacturers is 
sufficiently large to enable the full economies to 
be made but there is probably scope for con- 
siderable improvement in the labour situation 


through increased concentration of production 
which should not only reduce the total labour 
force required for a given output, but also permit 
manufacturers to pay higher wages and thus 
compete more strongly for skilled labour. 

The Machine Tool Trades Association recently 
took an important step by the provision of 
scholarships for engineers on the staff of member 
companies to attend a two year full time course 
on machine tool design which is being organised 
at the Manchester College of Science and 
Technology. Previously, training in design was 
available only through practical work within the 
industry though a good deal of work has, of 
course, been done both at Manchester and else- 
where on, for example, the theory of metal 
cutting and machine tool performance. The 
scholarship scheme is intended to ensure tha 
problems of machine tool design are approached 
from fundamental principles as well as from 
development through experience of existing 
ideas. It has been pointed out that the machine 
tool industry employs only a very small number 
of university graduates and therefore the new 
course is not formally designated as _post- 
graduate though the standard is intended to 
reach that of a post-graduate course. The course 
will cover a number of general subjects such as 
hydraulics, friction and lubrication, control 
engineering and developments in engineering 
materials in addition to subjects more specifically 
related to machine tools. 


Plant and Product 


Towards the end of 1959, the machine tool 
industry was subjected to considerable criticism 
directed specifically to the organisation of the 
industry, alleged inadequacy of the amount of 
research undertaken and lack of standardisation. 
These criticisms were based on the supposed 
contents of three reports on the industry, none 
of which has yet been published. The first of 
them, covering the structure and performance 
of the industry, was prepared by the Board of 
Trade for discussion at the National Production 
Advisory Council for Industry at the request of 
the Union leaders on the Council. 

The second was prepared by Professor Melman 
for the European Productivity Agency and is 
concerned with the machine tool industry 
throughout Western Europe and the USA. 
Although this report also has not been published, 
Professor Melman has stated his personal views 
in press interviews and through a broadcast by 
the BBC. The third report which covers research 
and development within the industry was pre- 
pared, with the collaboration of the industry 
itself, by the Department of Scientific and 
Industrial Research. 

One of the main points made by Professor 
Melman was that owing to the existence of a 
large number of relatively small companies 
making a limited number of specialised tools and 
lack of standardisation, the industry throughout 
Western Europe and in the USA may find itself 
at a competitive disadvantage vis-a-vis the 
Russian and Eastern European machine tool 
industries. Following Professor Melman’s broad- 
cast, Mr. F. H. Harris, the secretary of the 
Machine Tool AACP team which visited the 
USA in 1951 to study productivity in the 
industry, commented that Professor Melman’s 
main criticisms were much the same as those 
contained in the AACP report, though the 
representatives of the industry on the team had 
never agreed the relevant section of the report. 
Mr. Harris suggested that a committee should 
be set up to recommend steps to be taken to 
lead to quantity production in the industry and 
that consideration should be given to a scheme 
similar to the cotton industry concentration 
scheme designed to close down a number of the 
smaller machine tool manufacturers. He also 
suggested the establishment of a central machine 
tool design research organisation to carry out 
research on machine design as distinct from 
research on cutting techniques and tools. 
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While Professor Melman’s criticisms were not 
specifically directed at the British machine tool 
industry, he gave a number of examples of 
machine tools which he said were being produced 
in Russia with an expenditure of between one-fifth 
and one-third of the manhours required in 
Western Europe. No doubt, as pointed out by 
the Machine Tool Trades Association, this 
applies only to relatively few types which are 
required in large numbers by Russian industry. 
Nevertheless, if the figures quoted are correct, 
Russia may shortly be in a position to supply 
basic machine tools to undeveloped countries 
at very low prices. It may be doubted whether it 
would be possible to reorganise the British 
industry alone in order to enable it to compete 
in these particular fields, though if some accom- 
modation can be reached between the EEC and 
the Free Trade Association countries this might 
well lead to a high degree of specialisation in 
machine tool production and a_ substantially 
improved competitive situation for Western 
Europe as a whole. 

There are grounds for believing that the 
British machine tool industry would benefit 
substantially from a measure of concentration. 
Some recent comparative statistics prepared with 
the cooperation of manufacturers’ associations 
in the countries concerned show that in 1958, 
480 manufacturers in the UK produced machine 
tools valued at £83-9 million, while in Western 
Germany, 500 manufacturers had a combined 
output of £153-5 million and in the USA 500 
manufacturers an output of £204 million. 
This is not the whole story since there appears to 
be virtually no difference in output per employee 
as between the three countries and such differ- 
ences as do exist may be due at least in part to 
differences in the types of machine tool manu- 
factured. Output per employee in Switzerland 
is, for example, very much higher than in the 
major machine tool producing countries and 
this is primarily due to Swiss concentration on 
high precision tools. 

On the question of research, it is expected 
that after the DSIR report has been discussed 
by the industry, recommendations will be made 
early this year for strengthening, where necessary, 
the organisation of research and_ possibly 
increasing expenditure on it. Some earlier 
DSIR figures published last year showed that in 
1955-56 the machine tool group of industries 
spent some £761,000 on research or 0-7 per cent 
of turnover. While a number of branches of the 
engineering industry spent relatively less on 
research this compares with 19-4 per cent of 
turnover in the case of the aircraft industry, 
4:8 per cent for radio and telecommunications, 
3-2 per cent for electrical engineering, 1-8 per 
cent for scientific, surgical and photographic 
instruments and 1-3 per cent for general mech- 
anical engineering. 

The MTTA last month agreed to give 
further consideration to the type of research 
organisation most suitable to the industry, 
following a meeting with representatives of the 
Department of Scientific and Industrial Re- 
search. 


Materials 


While the machine tool industry is strongly 
dependent on an adequate supply of skilled 
labour, it is less dependent on supplies of high 
priced or scarce raw materials than are many 
other branches of the engineering industry. In 
the last census year, the value of purchased 
materials and fuel represented under 35 per cent 
of gross output for the machine tool industry 
compared with nearly 45 per cent for mechanical 
engineering. The principal raw materials used 
by the machine tool industry are, on a value 
basis, iron castings and steel angles, shapes, 
sections, etc., which together account for over 
a quarter of total material purchases. 

During 1959, total deliveries of finished steel 
to the industry were running at the rate of about 
47,000 tons per annum compared with 52,000 
tons per annum in the previous year. The 
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industry appears to have reduced its stocks of 
steel by about 10 per cent during the first half 
of 1959, but this probably represents an adjust- 
ment of stocks to the declining volume of work 
in hand, rather than any difficulty in obtaining 
supplies. 


Research 


Over the past decade, automatic control tech- 
niques have been extensively applied to machine 
tools, giving rise to a completely new class of 
equipment known as numerically controlled 
machine tools. Normally, these are general 
purpose machines which are controlled by paper 
or magnetic tape, thus allowing a whole pro- 
gramme of cutter movements to be changed 
simply and quickly. For instance an electronic- 
ally controlled milling machine is capable of 
carrying out work which would normally lie 
within the capacity of the machine when con- 
trolled by a skilled operator, but the work can be 
done much faster, at lower cost and with consi- 
derably extended facility. The range of tools 
so far controlled in this way includes lathes, 
profiling machines, various types of milling 
machines, shaping machines, flame cutting 
machines and hole drilling and boring machines. 

In spite of all these various developments, 
there are signs that the British machine-tool 
industry is not keeping pace with some of its 
foreign competitors. British machine tool manu- 
facturers are perhaps most vigorously attacked 
for their lack of effort in developing special 
purpose tools and the extent to which such tools 
are imported shows that the criticisms are sub- 
stantially true. 

If a new research association is set up it will 
be likely to follow the pattern already set by the 
thirty or so research associations of other 
industries. As a rule, these associations start 
in a small way and, consequently, it sometimes 
takes a long while for them to become fully 
useful. Many of those already in existence are 
working on budgets so small that their work is 
less effective than that undertaken by the big 
firms. This can create a general lack of confi- 
dence and can result in the progress of the 
association being appreciably retarded. It seems 
unlikely that this would be the fate of an associa- 
tion started by the machine tool industry at this 
stage. 

Although they are very late starters in the 
research race, the mere fact that there are so 
few large firms who would not support it or who 
would embarrass its efforts by highly superior 
work of their own, may mean that the machine 
tool industry will have one of the most effective 
cooperative research associations in the country. 


Some machine tools have undergone very little 
change since they were first introduced, the 
centre lathe being a case in point. The design is 
basically the same in principle, consisting of a 
rigid bed carrying a fixed headstock at one end 
and a movable tailstock at the other. The main 
modification has been in regard to the indication 
of the tool position in relation to the work. 
Traditionally, this has been measured by rotat- 
ing an engraved dial to show increments of move- 
ment. The great disadvantage of this method 
is that the operator has to read a finely-divided 
scale on a highly reflecting metal surface. He 
also has to do some mental arithmetic as well and 
from time to time check the work by calipers or 
micrometer. An interesting device produced by 
English Numbering Machines Limited, and 
developed by C. B. Gibbs at the Applied Psycho- 
logy Research Unit in Cambridge, gives a 
continuous and direct statement of the diameter 
of the work. The unit can be built into a new 
machine or added to an old one. Tests show 
that this indicator enables an inexperienced 
operator to increase his output by 42 per cent, 
and an experienced one by 73 per cent. The 
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device can be used on many other machine tools. 

It is probably in the control of machine tools 
that there has been the most development, and 
several new control systems were on view at the 
6th European Machine Tool Exhibition in 
Paris last September. One was the Ferranti 
Mk IV transistor-hydraulic control for three- 
dimensional continuous machining. The com- 
plex information needed for this work is processed 
by a digital computer and recorded on magnetic 
tape. Because of an improved method of 
recording, three hours machining time is possible 
on one tape. The transistorised units are built- 
up from standard interchangeable units, and this 
makes the equipment easy to maintain. Hydraulic 
servo motors that develop 3 h.p. are used for 
the machine drive because they have greater 
stiffness than the electric servos previously used. 
The measuring system employs photo-electric 
scanning of shadow bands from a pair of stainless 
steel diffraction gratings. A Tapemaster vertical 
drilling machine equipped with this device 
made it clear how much easier it is to machine 
intricate components without expensive and 
complicated masters. The system was also 
demonstrated on a Contourmatic contour milling 
machine. This gives high precision with high 
spindle speeds and feed rates, for a long capital 
cost. 

There were also examples of two-dimensional 
coordinate control systems such as the system by 
EMI which is of the dial and tape analogue type. 
This was shown automatically positioning a 30 in 
rotary table to an accuracy of 3 sec of arc with 
a repeatability of 1 sec for an unlimited number 
of angular settings. Société Genevoise Limited 
had an automatic repeating device on their 
Hydroptic jigborer. The coordinate settings on 
this machine are obtained from two nickel-plated 
steel scales machined and engraved to high stan- 
dards of of precision. 

An interesting Canadian-designed automatic 
machine tool has been developed by the Sperry 
Gyroscope Company of Canada _ Limited. 
This is a device for positioning a table, carriage 
or tool post within tolerances of + 0-0005 in 
on one or more axes. On short travels, accura- 
cies of + 0-00025 in are possible. Motions are 
repeated over and over again with a repeatability 
accuracy of + 0-0001 in. Drilling and straight 
line milling, turning and grinding, can all be 
controlled in sequence, by programming through 
a punched control tape. Positioning directly 
from dials, without the use of tape, is available 
as an extra. The system can position machine 
components at rates up to 200 in a min, in all 
axes. Highly accurate linear transducers in the 
control provide measurements completely inde- 
pendent of, and unaffected by, conventional 
transport mechanisms. With the type of tape 
reader used, there is no need for a shift register 
or memory store and so the bulk, and cost, are 
greatly reduced. 

A specially designed hydraulic valve contri- 
butes greatly to the overall positioning accuracy 
at high travel speeds. Other types of machine 
drive can, however, also be controlled precisely. 

The system is most suitable for short produc- 
tion runs, where starting costs are usually very 
high. 

Other interesting trends include the use of the 
building block principle, already referred to 
above. One British firm, T. S. Harrison and 
Sons Limited, have used the method on one of 
their small! milling machines, and as a result have 
been able to sell it competitively. From Ger- 
many comes the Elga-Record automatic gas 
brazing machine, made up of a rotating table 
carrying 20 rotary plates on its periphery. 
Blowpipes fed with fuel and oxygen are mounted 
on an adjustable vertical support column, so 
that each plate can rotate near the flame. A single 
operator can produce 2,500 parts an hour with 
this machine. A range of chucks is made by 
James Neill and Company (Sheffield) Limited. 
These Eclipse chucks, as they are called, have a 
number of permanent magnets surrounded by 
coils which magnetise them to saturisation. 
This means that the workpiece and the holding 
mechanism are magnetised together. 
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Shipbuilding 


The year 1959 finished with a welcome and 
marked recovery of tramp shipping freights. 
The index for November stood at 83-1, a level 
not attained since August 1957. The index for 
time charters also reached the highest figure 
since November 1957, though at 63-4 the re- 
covery has not been so great. The rise was 
sustained from September in which month the 
tramp index stood at 71:0. At the same time 
the total of laid up tonnage in the world fell 
sharply. The total gross tonnage of laid up 
vessels (tanker and dry cargo) on 1 December was 
6-9 million compared with 8-3 million a month 
previously. 

These improvements follow a year of increasing 
gloom in shipping circles. The slight rise in 
tramp freights in the latter part of 1958 had not 
been maintained; the laid-up tanker tonnage 
which dropped from its 1958 peak of 5-87 million 
tons to some 4 million tons due partly to the 
seasonal winter demand for oil, rose again once 
the winter was passed; and steadily more pes- 
imistic forecasts were made. 

In May of last year, a Japanese shipping 
company, lino Kaiun Kaisha, forecast that even 
under the most favourable conditions, there was 
likely to be a substantial surplus of oil tankers 
until 1962. The assumptions behind this estimate 
were that world demand for oil would increase 
at an average rate of 6 per cent per annum, 
that all oil tankers 25 years old or more will be 
scrapped and that about 30 per cent of the war 
tonnage built between 1943 and 1945 (a total 
of 103 million deadweight tons) will also be 
scrapped. This would put out of commission 
some 74 million tons of the existing fleet. The 
scheduled deliveries of new tankers in the period 
1959 to 1963 inclusive are estimated at 26} 
million tons. 

It is also assumed that 20 per cent of the 
tankers on order for independent tanker owners 
will either be cancelled or converted to dry cargo, 
amounting to 1:86 million deadweight tons, by 
the end of 1963. The result of all this would be 
a net growth of the world tanker fleet of 13 million 
tons to 71:3 million tons by the end of 1963. 

If this should prove true, it holds out scant 
hope for a shipbuilding recovery based on tanker 
construction. The forecasts suggest a rate of 
tanker delivery falling steadily from 7 million 
tons in 1959 to 4 million tons in 1963. 

In the first nine months of 1959, British 
shipyards received orders for 129 ships, totalling 
146,000 gross tons. During this period, can- 
cellations totalled 141,000 gross tons. The 
industry’s order book at the end of September 
totalled 514 vessels of 4-47 million gross tons. 
This may be taken as about three years’ work for 
the larger yards, though there are already some 
smaller yards which are virtually out of work. 
This order book is still the largest in the world. 

For some years, the annual tonnage launched 
has been steady at about 1-4 million tons. 
During the 12 months to the end of September 
1959, completions reached 1-42 million tons; 
launchings, however, fell to 1-31 million tons, 
and tonnage laid down, 1-18 million tons. 
Lloyd’s Register of Shipping point out that 
fluctuations are part of the general pattern of 
these figures, but that a period analysis showed 
a general trend towards lower output. This 
trend is not of course confined to the UK alone. 

During the third quarter of 1959, tonnage 
commenced in all foreign countries amounted 
to 1-53 million tons, launchings to 1-78 million 
tons, and completions to 1-55 million tons. 
The figures for each of these headings exceeded 
2 million tons for the June quarter of 1958; 
the current output is the lowest for two years, 
and tonnage commenced is the lowest for three 
years. 

The Japanese shipyards at the end of Sep- 
tember had orders for 2°86 million deadweight 
tons. The greater part of this consisted of 
supertankers of 30,000 deadweight tons or more. 


Eight of the 24 yards had a backlog of orders 
sufficient for only six months’ work, while only 
seven could look forward to more than a year’s 
work. The yards have been forced to dismiss 
about 15,000 temporary workers, thus reducing 
the labour force to 71,000 regular employees and 
14,000 temporary workers. Some comfort for 
Japan’s competitors may be taken from the 
warning by the Transportation Ministry against 
cut-throat competition to obtain foreign orders; 
at the same time, the Japanese Government has 
decided on aid to the yards to enable them to 
offer even longer-term payment in negotiating 
deals than has been the case hitherto. 

The present UK _ shipbuilding situation is 
somewhat paradoxical. Unless the current 
upturn in freight rates proves to be more than 
a mere seasonal fluctuation, the shipping industry 
is faced with a surplus capacity both in tanker 
and dry cargo tonnage, which is likely to persist 
for one or two years at least. In such a situation, 
nobody wins. Large amounts of capital are kept 
locked up in idle tonnage, saved from the 
breakers’ yards in the hope that rates may rise 
just sufficiently to enable a little more useful 
work to be squeezed from it. The presence of 
this reserve fleet means that any worthwhile 
increase in rates will be quietly damped down 
by more ships being brought into service. In 
such a situation, wholly uneconomic rates are 
being accepted merely to save vessels from 
complete idleness. 

So long as this persists, shipowners in general 
will be doing well merely to hold their own. 
Since a considerable part of the laid up tonnage 
is old and uneconomic, its return to service 
would not be so very profitable except where the 
ships have already been written off. Faced with 
the plain fact that there are too many ships. the 
only two possible answers are either to scrap 
the surplus or to stop building. In the absence 
of international agreement it is all too likely to 
be the latter course that is adopted, with the 
two consequences that valuable shipyard labour 
is liable to be dispersed and that the shipowners 
are left with an ageing fleet. 

British shipyards may perhaps be rather 
better placed than their major competitors, 
though the advantage is relative and tenuous. 
In the first place British shipbuilding has a very 
large home market. Since British buyers have 
suffered rather less than others in the present 
setback, their future orders are less likely to be 
affected. In the second place, provided—and 
this is a large proviso—too many important 
orders are not cancelled within the next year, 
the slower rate of construction in British yards 
may work to their advantage; shipowners may 
reckon that by the time vessels are delivered, 
the worst of the recession may be over. This is 
almost entirely dependent on the view taken by 
the British shipping industry; very few orders 
have been received from foreign sources in the 
past eighteen months. 

British shipyards have frequently been accused 
of failing to adopt modern methods; they have 
been, perhaps too frequently compared with 
yards such as the Japanese specialising in bulk 
carriers. While such methods undoubtedly 
bring quick results during a boom, it may well 
be asked whether a more broadly based industry, 
such as the British, is not better able to weather 
a recession. 

It remains to be seen what will be the ultimate 
effect on passenger lines of the growth of air 
transport. Present day orders for new liners 
placed with shipyards suggest confidence on the 
part of the shipping lines. A total of 12 lines 
of over 18,000 tons are currently under con- 
struction, amounting to 370,000 tons and valued 
at nearly £150 million. Eight of these, totalling 
nearly 250,000 tons, are for British owners. 

As has long been the case in air transport, 
national prestige has become a major factor in 
passenger shipping. Of these 12 liners, only the 


British vessels will be wholly financed by private 
capital. The question of subsidies has been 
discussed at length in the case of the proposed 
Cunard replacements for the Queens. This can 
hardly be discussed apart from air transport. 
Passenger travel across the Atlantic by air has 
now surpassed the volume of that going by sea. 
It may well be questioned whether it is in the 
real national interest to subsidise surface trans- 
port to help draw away traffic from the (sub- 
sidised) air lines. 


Manpower 


An industry in difficulties is a natural target 
for criticism; and though the main difficulty is 
not of its own making, shipbuilding has had 
more than its fair share of critical comment 
during the past year—levelled both at manage- 
ment in general, and labour relations in 
particular. 

The year has produced a further crop of 
disputes, and another much-publicised demarca- 
tion strike at Cammell Laird. In view of the 
bitterness engendered by this type of dispute in 
general, it is important to try to put it a little 
in perspective. A study of the economics of 
shipbuilding in the UK has shown that the direct 
cost of all disputes (including those over de- 
marcation) was less than a half per cent of 
labour costs for the period 1950 to 1956; though 
particular disputes are very damaging for the 
individual yards in question the overall effect on 
the British shipbuilding industry must be regarded 
as small. Further than this, according to Mr. 
E. J. Hunter, chairman of Swan, Hunter and 
Wigham Richardson, at least 95 per cent of 
demarcation questions are settled in the ship- 
yards by common sense and goodwill. Mr. 
Hunter stressed that a false impression had been 
given by the publicity attached to the few isolated 
cases where stoppages had occurred. These, 
laughable as they appeared in the eyes of some 
people at home and abroad, were not rep- 
resentative of the industry as a whole. 

Fortunately, following the end of the Cammell 
Laird dispute in July there were some signs that 
attempts would be made to reach a long term 
agreement on this subject. Proposals for a 
general inquiry into labour relations in the 
industry were countered from the union side by 
a demand that such an inquiry should be limited 
only to particular yards. It would seem more 
likely that a general inquiry, including yards 
where relations were good, would stand more 
chance of supporting the unions’ contentions 
than otherwise. 

Some considerable discussion arose on the 
return of a UK shipbuilding productivity team 
from Sweden towards the end of October. The 
Swedish shipbuilding industry has enjoyed five 
years of complete freedom from any official or 
unofficial strikes. The trade union member of 
the team, Mr. Ted Hill, of the Boilermakers 
Society, suggested that this was the result of 
closer contact between employer and employees. 
One suggested other reason is the fact that in 
Sweden the whole shipbuilding labour force is 
governed by one union only as opposed to the 
multiplicity of unions in the UK. This may well 
be a reason though it should also be recalled 
that it is not unknown for demarcation disputes 
to arise within a particular union in Britain. 

This particular visit should lead to more 
constructive thought. The general level of 
productivity in Swedish yards was stated to be 
considerably higher than that obtaining in the 
UK and costs to be no higher in spite of the 
fact that the general level of Swedish shipbuilding 
wages is about 50 per cent higher. Demarcation 
disputes were again raised as a possible reason 
for this though this argument was fairly conclu- 
sively refuted. A more plausible argument was 
later raised that in fact the explanation seemed 
to lie in large part in the high standard of 
managerial skill displayed by the Swedish ship- 
builders. The particular aspect cited was the 
willingness of Swedish shipbuilders to accept 
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standardisation, concentrating on sequences of 
vessels of similar construction with consequent 
savings in production costs. This may be so; 
the same argument, however, applies here as 
in any comparison between UK shipbuilding and 
that of Japan. Sweden, as Japan, prefers to 
turn out oil tankers and bulk carriers which 
lend themselves far more to standardised produc- 
tion than do the vessels for the most part con- 
structed in the UK. 

To summarise, it is fairly clear that there is no 
simple answer to the troubles which even if they 
are isolated have continued to bedevil the UK 
shipbuilding industry. What is fairly clear to 
an outsider, however, is that attitudes appear to 
have frozen into a pattern of behaviour which is 
far more suited to the problems of the 19th 
century than to the present. Attitudes which 
lead to disputes of this kind are very seldom 
wholly or even in small part reasonable, being 
based mainly on fear and mistrust. Such atti- 
tudes can only be broken down by patience and 
preferably lack of publicity. It is to be hoped 
that the basis for progress in this direction has 
been made this year. Before being too critical 
of shipyard workers whose memories go back to 
the depression of the thirties, it is worth recalling 
that between 1930 and 1933 the output of ships 
from British yards fell from 1,478,563 tons to 
133,115tons. The fact that the general economic 
background now is utterly different from that 
time can easily be ignored in maintaining tradi- 
tional militant attitudes. 


Plant and Product 


The shipbuilding productivity team on its 
return from Sweden claimed that the UK industry 
had little to learn from that country in the way 
of technique, but that new techniques were 
slower in being introduced in this country. A 
reason given for the slow rate of modernisation 
here as compared with the continent, has been 
the need not to interfere with commitments to 
buyers, during the boom years following the war. 

More recently, a number of modernisation 
schemes have been put in hand, not only in the 
larger yards, and a number at least of these 
schemes are continuing, despite the gloomy 
outlook for the immediate future. An example 
is the yard of Charles Connell and Company, 
where about £1 million has been spent on 
modernisation since the war, and where a 
second programme over the past two years will 
allow the construction of ship up to 65,000 
deadweight tons. Cammell Laird have this 
year completed the first stage of a reconstruction 
scheme which will cost a total of £18 million. 
The first stage has included facilities for pre- 
fabrication. A considerable part of the recon- 
struction undertaken in British yards has been 
directed towards providing capacity for larger 
vessels. Schemes of this type attracted particular 
attention with the advent of the supertanker. 
With the present depressed tanker market, such 
investment may not pay off in the immediate 
future. The ability to build the largest vessels 
will, however, be an important factor in main- 
taining this country’s share of a reviving market 
—whenever this occurs. 

The size of passenger vessels still appears to 
be a subject of controversy. It is argued on the 
one hand that the day of the giant transatlantic 
liner is over. To judge from vessels at present 
under construction, this is not the case, though 
the extent of Government subsidies argues that 
on economic grounds it should be. The question 
of the replacement of the Cunard Queens has 
become a sufficiently weighty matter for the 
appointment of a special Government-appointed 
committee to examine the Cunard proposals. 
That the idea of the mammoth liner is not dead 
is shown by the indefatigable Messrs. Cantor and 
Detwiler, who are still canvassing their proposals 
for liners of 90,000 and 100,000 tons to carry up 
to 8,000 passengers. Both these proposals were 
reported during the past year as being somewhat 
nearer becoming a reality. 
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Materials 


In a period of declining activity, raw material 
supplies are unlikely to constitute a major 
problem. 

Of interest is the steadily increasing use of 
aluminium alloys in shipbuilding. The use of 
light alloys for superstructures is by now well 
accepted. The total quantity of aluminium 
used in the United States for example, was some 
2,000 tons of which about 1,400 tons were used 
structurally. A much-publicised British example 
was the Oriana, which used a total of about 
1,100 tons. The Canberra, now under construc- 
tion at Belfast, has so far absorbed more than 
1,000 tons purely in structural work, so that the 
total including fittings, trim and ornamentation, 
is likely to approach that used in the United 
States. 

Aluminium is certain to become a steadily more 
important raw material in shipbuilding. Its use 
in hull construction has up to the present been 
limited mainly to small boats. In November, 
however, a freighter for river traffic was launched 
in Germany with an aluminium hull. The 
carrying capacity of 1,160 tons, was claimed to 
be more than 120 tons greater than if steel had 
been used. On the other hand, the cost was 
about one-third higher than that of a comparable 
steel vessel. 


Research 


A change came over shipbuilding design with 
the use of welded hulls instead of riveted hulls. 
The change from rivets to welds was originally 
to save steel, since a riveted (or bolted) joint 
needs plates that overlap, while a welded joint 
has plates edge to edge. There are many other 
advantages of welded construction, probably the 
most important being that it allows prefabrica- 
tion of the parts. Components can be con- 
structed under cover, quite a distance away from 
the ship’s berth, the size of the component often 
being dictated only by the size of crane available. 
This means that work can go on, unhampered 
by bad weather. In addition, welds are stronger 
than riveted joints, and the time taken to con- 
struct a welded ship, and the cost, is less. The 
weight of a welded hull is less than that of a 
riveted one; in fact, for a small welded tanker, 
the saving in weight can be as much as 30 per 
cent. The welded hull also offers less water 
resistance. 

A new shipyard now being built by A.B. 
GOtaverken at Arendel, near Gothenburg, 
Sweden, is being laid out for line production. 
Materials from the stockyard will pass by con- 
veyor, through the preparation and prefabricating 
shops, to a large automatic welding shop lying 
across the width of the yard. Here the sub- 
assemblies of the welded ships will go to one of 
two parallel building lines that extend out of the 
shop and run the length of two dry docks, each 
able to take a vessel up to 100,000 tons d.w., or 
two smaller vessels side by side, of course. As 
sections of the ship are completed and the ship 
takes form, the stern will be moved into the 
dry dock on steel rollers. When a certain 
amount of hull has been completed, some of the 
machinery will be installed and internal fitting 
started. This work will proceed while the rest 
of the hull is being completed, all being planned 
to finish at the same time, that is, when the bow 
of the ship leaves the assembly shop. The 
planned output of the yard is from 180,000 to 
300,000 tons d.w. a year, depending on the size 
of ship. The total building time for a 40,000 ton 
tanker should therefore be of the order of 20 
weeks. 

At the same time that shipyards have been 
reorganised to suit welding techniques, the 
opportunity has been taken to install better 
equipment, such as, high capacity machines for 
cold straightening, rolling, flanging, folding and 
pressing steel plates and bars. Quite a lot of 
flame-cutting equipment has been put in opera- 
tion and automatic welding is used extensively 
in conjunction with X-ray and other forms of 
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non-destructive testing. In addition, machines 
for shot-blasting plates to remove scale and 
optical methods for marking plates are gaining 
popularity. 

The basic metal for hull construction is stii! 
steel, improved varieties being used so that full 
advantage can be taken of welding. Timber 
cannot be improved on for certain parts of the 
structure, but lifeboats, for instance, are now 
made of fibre glass. Light alloys are getting 
popular for deck houses and structures generally 
in the upper parts of the hull, the advantage of 
using them being the reduced top weight and the 
improved stability with a minimum beam. This 
was done on the 40,000 ton Orient liner Oriana, 
the largest passenger ship built in Britain since 
the Queen Elizabeth, launched last November at 
the Barrow in Furness shipyard of Vickers- 
Armstrongs Limited. It has an all-welded 
aluminium superstructure consisting of five decks, 
two bridge decks and all upper works, complete 
with internal structures. Welding was carried 
out by hand and automatic machines using the 
argon gas-shielded metal are process. 

Plastics are employed for many parts of the 
structure and unit construction is gaining popu- 
larity for blocks of cabins, bathrooms and so on. 


Some of the finest ship-testing equipment in 
Europe was made available to shipbuilders and 
naval architects when the National Hydro- 
dynamics Laboratory was opened last year by 
HRH the Duke of Edinburgh. 

Forming part of the Ship Division of the 
National Physical Laboratory, the facilities are 
at Feltham, Middlesex. The most noteworthy 
items are a 1,300 ft towing tank and a 44in 
water tunnel. 

The dimensions of the towing tank (1,300 by 
48 by 25 ft) give it many advantages. In the 
first place its length enables testing times to be 
reduced, because several different ship speeds 
can be simulated in one run along the tank. 
Also, larger models can be used, and this over- 
comes the difficulty of accurately making model 
propellers and at the same time reduces “ scale- 
effects *’ on the measurements. The depth of 
the tank (25 ft) enables tests to be carried out on 
submerged models of submarine cargo vessels, 
should this be necessary. 

The problem of propeller cavitation has 
become most important in recent years and it is 
possible that the 44 in water tunnel will have its 
main use in this connection. Since propeller 
cavitation is critically dependent on the exact 
geometry of the blades, the 24 in diameter models 
that the tunnel will accommodate will contribute 
to greater accuracy of results and a better all- 
round understanding of the problem. Hydro- 
foils, rudders and stabilising fins are also subject 
to cavitation and the tunnel has facilities for 
studying and measuring the cavitation patterns 
and forces of such devices. 

Quite a lot of thought has been given here and 
in the USA and by UNESCO, to the design of 
a comprehensive ocean-going research ship. 
Opinions differ on many points as to size and 
method of propulsion, but all seem to agree that 
plenty of space should be devoted to the scientific 
aspect, providing this is not at the expense of 
accommodation. This means that a large ship 
would be necessary. 

Most countries are not too keen to build a 
large research ship, either because of the cost of 
building it or the cost of running it. Of course, 
one great advantage of the large ship is that she 
can be at sea in all weathers. The advantages 
of being on the spot, ready to start work as soon 
as the weather improves, has been provedtime 
and time again in the Royal Research ship 
Discovery Il, the displacement of which is 
2,100 tons. The ratio of scientists to crew in 
this ship is | to 4, which is low by American 
standards, but such a value is reasonable for a 
deep water, all-purpose research ship, able to 
work away from home for months at a time, with 
its resident team of scientists. 





elt ial...) amb -1¢ 


70 


8 January 1960 ENGINEERING 





Mining Machinery 


Mining machinery prospects can be considered 
in relation to three main user industries. These 
are coal-mining, the petroleum industry and other 
mining industries (mainly overseas). Petroleum 
is giver’ a separate classification since the refining 
side can be partially considered as a home indus- 
try. The prospect of these three groups of user 
industries are quite distinct although, especially 
in today’s context, the prospects for machinery 
in coal-mining are related to those in the petro- 
leum industry since competition between coal 
and fuel oil is now outstandingly acute. 

So far as the outlook for mining machinery in 
UK coal-mining is concerned, prospects are 
closely related to the implementation of the 
National Coal Board’s revised scheme for the 
coal industry set out in Revised Plan for Coal 
issued in October 1959. This document intro- 
duced a drastic revision in the capital investment 
programme for the coal industry. Briefly, the 
main features of the new scheme for the industry 
according to the Revised Plan for Coal are as 
follows : 

The estimated demand for coal both in the 
home and export market has been reduced from 
a target of about 240 million tons a year by 1965 
to about 215 million tons. This involves a 
reduction in manpower from 652,000 at the end 
of August 1959 to an estimated figure of between 
587,000 and 626,000 by 1965. So far as capital 
expenditure is concerned, total outlay over the 
decade 1956 to 1965 was forecast in the NCB’s 
booklet /nvesting in Coal, published in 1956, at 
£1,000 million. This figure included however 
replacement of existing machinery and other 
types of equipment. Actual expenditure between 
1956 and 1959 is estimated to have been £380 
million leaving a balance of £620 million to be 
spent in the following six years. According to 
the latest plans however, the estimated expendi- 
ture over these six years is expected to be only 
£445 million. That is to say, the original target 
for the decade of £1,000 million has been reduced 
by 17-5 per cent to £825 million. 


Taste—UK Orders for Petroleum Equipment 


1958 £ = million 
Ist quarter 32:5 
2nd quarter 27:9 
3rd quarter . 29-2 
4th quarter , 32-5 
1959 
Ist quarter 7” 29:2 
2nd quarter 27:5 


The figures given above are at 1955 prices. 
If these are put on to a 1959 basis, the forecast 
total capital expenditure of £445 million becomes 
£511 million. Of this, £440 million will be 
spent on collieries, excluding ancillary activities. 
This will be an average annual rate of expendi- 
ture over the next six years of £73 million. In 
1956 capital outlay under this heading was 
£76 million; in 1957 it was £84 million; and in 
1958 it was £90 million. There is thus quite a 
significant drop forecast for the next few years 
and it was made clear in the early part of 1959 
that part of the cut-back will be taken by 
mechanisation in the mines including outlay on 
mechanical equipment below ground including 
power loaders and conveyors. The mining 
machinery industry is therefore likely, overall, 
to have a smaller turnover with the coal mining 
industry over the next five or six years than it 
has had over the last three. 

So far as the prospects for that part of the 
mining machinery industry which caters for the 
petroleum industry are concerned, prospects are 
rather better. The petroleum industry has been 
through a period of recession ever since the 
onset of the 1957 recession. There has been a 
world surplus of crude oil and during 1958 and 


for part of 1959 a series of cuts were made in 
world oil prices. The decline in world demand 
resulted in a slow-down in the rate of capital 
investment by the world oil industry and this 
cut-back included all aspects of investment from 
exploration of new reserves to installation of 
refinery capacity both on the oil fields and near 
the main consumption centres. In 1959 the 
prospects for the petroleum industry have 
improved somewhat. 

There is some indication that demand in the 
United States over the next year will resume its 
upward trend, possibly at the rate of about 5 per 
cent per annum, while in Western Europe the 
rate of increase should be somewhat greater, 
probably between 8 per cent and 9 per cent per 
annum. Demand will thus begin to overtake 
supply but the prospects of potential demand 
reaching what oil producing countries would 
consider to be an optimum level is not likely to 
be achieved in the forseeable future. To the 
major oil exporting areas of the world, namely 
the Middle East and South and Central America 
must soon be added two large areas which are 
about to have exportable surpluses—Russia and 
North Africa. At the same time the United 
States has placed quota limitations on the 
importation of oil. It is therefore unlikely that 
the rising world demand for oil will be able to 
put such pressure on existing supplies and refining 
installations that a very large impetus will be 
given to the turnover of the oil equipment manu- 
facturers. The recent trend can be seen from 
the table. 

These figures show that in the first half of 
1959 orders were running at some 6 per cent 
below the level for the corresponding period of 
1958. A good deal of this equipment also was 
for chemical plant and not for the extraction or 
refining of crude petroleum. 


Exports 


In 1959 exports of mining machinery probably 
totalled about £9 million and of this most went 
to the British Commonwealth and South America. 
Apart from the petroleum industry, the main 
outlets for exports are to the gold mines of 
South Africa, the copper mines of Rhodesia, to 
the mining industries of India and to a much less 
extent to West Africa and the East Indies. 
Haulage engines and winders play an important 
part in the Indian market and in any case 
political considerations and the state of India’s 
foreign exchange reserves are the main factors 
in deciding the level of imports. Political consi- 
derations apart, the UK mining machinery 
industry is dependent to quite a significant 
extent on the prospects of the mining industries 
in the Commonwealth where German competi- 
tion grows increasingly acute. Here the critical 
issues are the price of world minerals including 
gold. Prospects for gold are unexciting at the 
present time. There is a world ceiling for the 
price of gold which means that increased profits 
can only be earned by either increasing the econo- 
mies of production (and there has been a good 
deal of success with these in the more efficient 
mines in the last few years) or in striking richer 
seams of gold. 

The prospects of an increase in the price of 
gold at the present time are almost non-existent. 
The last crop of rumours about an increase in 
the gold price was in the winter of 1957/1958 
at the onset of the American recession and the 
development of the UK balance of payment crisis. 
This crisis blew over in both countries and there 
has been no talk of a change in the price of 
gold for some time. So far as other minerals are 
concerned, the prospect for 1960 is for a gradual 
increase in prices and in the case of copper there 
may be some rather violent movements of prices 
in both directions following the large fluctuations 
in the price in the closing months of 1959. This 
is a passing phase, however, and copper prices 


are likely to move up slowly along with lead, 
zinc and other non-ferrous metal prices. 


Manpower 


The mining machinery industry makes its 
main impact on human relations problems in the 
UK coal industry. Despite the reduction in the 
level of capital investment in the industry between 
now and 1965, the National Coal Board expects 
mechanisation to help bring about a significant 
further increase in the level of productivity. 
There has already been a steady rise in the level 
of productivity over recent years. In 1958 
output per man-shift was 25-3 cwt. This is 
expected to reach between 30 cwt and 31 cwt by 
1965. This is quite a realistic target since the 
rate of increase (a figure which has not been 
published as yet but which is alluded to in the 
Revised Plan for Coal) is higher than will be 
necessary to hit the target. If this figure is 
achieved with the help of mechanisation there 
will be a corresponding reduction in the number 
of miners employed. If total demand for coal 
by 1965 is of the order of 250 million tons 
(which for the time being is the estimated top 
figure for that year) the corresponding labour 
force required will be only about 626,000. It is 
expected that this reduction can be brought 
about mainly by natural wastage but this may 
not be true in all the coal divisions. The big 
declines will be expected in the Northern Division 
(which covers Northumberland and Cumber- 
land), Durham Division, Lancashire Division 
and the Scottish Division. The Divisions least 
likely to be affected are East Midlands and West 
Midlands. 

The impact is, therefore, most likely to be felt 
in those areas which already tend to have a rate 
of unemployment above the national average. 
It is expected that the great majority of men 
under 65 displaced by the closure of old pits 
will be found work in other collieries within 
reasonable travelling distance of their homes and 
the closure of collieries will so far as possible be 
phased so as to give the greatest opportunities 
for this to be done. 

There are stern days ahead both for the man- 
agement and men in the coal industry. The 
capital expenditure programme has been cut and 
it is no longer national policy to raise as much 
coal as possible at any price. The profit and 
loss account is beginning to make an impression 
on the coal industry even although it is nation- 
alised, even if the discipline is only indirect. 
The result must be that management will have 
to plan and administer the industry with much 
less latitude as regards ordering new equipment 
and both management and men will have a 
direct interest in cutting costs. The industry 
knows that if it is to survive even with a reason- 
ably large hard core of customers no matter how 
acute the competition from fuel oil may be, costs 
must be reduced or managers and men will lose 
their jobs on a larger scale than has been planned 
up to the present time. 


Plant and Product 


Curtailment in capital expenditure in coal is 
aimed at slowing down the rate of mechanisation, 
not in bringing it to a halt. Trends which have 
been developing over the last few years in the 
installation of certain types of equipment will 
continue if at a slower rate. By 1958 the East 
Midlands Division was producing about 25 mil- 
lion tons of coal a year by mechanised methods, 
followed a long way behind with 12 million tons 
by the North Eastern Division. Most other 
divisions were producing between 2 million and 
6 million tons each with the aid of mechanised 
equipment. It is not likely that recent trends 
will be upset and there is still much scope for 
mechanisation. 1959 figures are not yet avail- 
able but it is probable that the pattern which 
had been set up over the years to 1958 will 
continue for some time. 

Anderton Shearer Loaders accounted for 
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40 per cent of the total mechanised output in 
1958, followed by the Meco-Moore cutter-loader 
with 15 per cent of mechanised output. Then 
came the Trepanner as the third most-used 
power-loading machine. It accounted for 7 per 
cent of mechanised output in 1958 and is likely 
to improve its position over the next few years 
since it produces an appreciably larger proportion 
of big coal. 

Other trends which have been established are 
likely to continue. Two of these are the reduc- 
tion in the weight of explosives used per ton of 
coal and the extended use of methods employing 
compressed air or Cardox or Hydrox cartridges 
to break down coal. The use of pneumatic 
picks has been declining slowly but steadily for 
some years and this trend is likely to continue. 
In 1957 (the latest year for which figures are 
available) the amount of coal raised by coal 
cutters was 210 million tons whereas that raised 
by pneumatic picks was only 15 million tons. 
Of recent years there has been a tendency for the 
number of road conveyors to increase steadily 
whereas the number of conveyors installed at 
the coal face has been fairly steady. This trend 
is likely to go on since the total output of coal 
is not likely to increase (a factor which will 
affect the number of conveyors installed at the 
coal face), while the increasing use of horizon 
mining tends to increase the length of roadway 
between shaft and coal face and therefore the 
opportunities for installing road conveyors. On 
the other hand it has been found in some large 
pits that underground locomotives are more 
economic than roadway conveyors and it is 
probable that the number of locomotives, both 
diesel and electric battery types, will increase 
further in the next few years. 

Work on coal preparation is likely to continue 
in accordance with recent trends. More facilities 
for washing and screening coal are still necessary 
as the proportion of coal raised by mechanical 
methods increases. This need is likely to persist 
for some time and is not likely to be offset by 
the tendency for some newer types of equipment 
below ground to produce larger types of coal. 
The NCB is also pressing on with its work on 
smokeless fuels. On the other hand the moderni- 
sation and reconstruction of the industry's car- 
bonisation plant is about completed. There are 
now 29 coking plants in operation compared 
with 53 in 1947, the reduction in the number 
of plants being accompanied by a slight increase 
in total output. 


Materials 


Work with alternative metals to steel has gone 
on in mining for a long time. Efforts have been 
made with aluminium, as in the construction of 
cages, and there have been innumerable small 
developments with hardened alloys. Of recent 
years these have been the two major break- 
throughs with new materials. The first was the 
substitution of pve for rubber which has now 
been generally carried out on underground 
conveyors in this country and the annual rate of 
increase of just over 1 per cent in the coal 
industry’s mileage of face conveyors and the 
6 per cent in roadway conveyors is likely to go 
almost exclusively to pvc. The second was the 
substitution of hydraulic props for timber ones 
which is now going forward on a large scale, 
steel having established a decisive advantage 
over timber in the newer pits where substitution 
is economically advantageous. 

No changes on a similar scale seem to be 
imminent. Automation and radio control of 
machines offer new techniques of control rather 
than scope for new materials. Somewhere in 
the future lies the possibility of harnessing 
atomic energy for controlled underground explo- 
sions but that is some distance away. Between 
then and now changes may be less spectacular, 
though nonetheless significant. New alloys, 
light-weight non-ferrous alloys, anti-fire impreg- 
nation techniques and better controlled shot 
firing are the probable lines of advance. Some 
day too, underground gasification in the UK 
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may be practical on a really large scale, but not in 
1960. 


Research 


Safety in mines is, by an overwhelming margin, 
the most important research subject in the field 
of mining technology. In this connection 
engineers and metallurgists make an important 
contribution by their researches into the best 
materials, and methods of construction, for 
mechanical plant and equipment; such as haulage 
machinery and devices used to control the roof 
and sides of coal faces, all of which may suffer 
extensive deterioration during service. The 
study of the cause of deterioration has recently 
been providing valuable information about 
matters such as the efficacy of the periodic heat 
treatment, which is required by law to maintain 
the mechanical properties of cage suspension 
gear. 

At the Safety in Mines Research Establishment, 
Sheffield, work in these fields is extremely active. 
One of the many subjects of their recent re- 
searches is that of the effect of wear on the 
strength of chain links. In parallel with investi- 
gations into the effects of temperature and 
humidity on the ability of chain materials to 
resist abrasive wear, theoretical and experi- 
mental stress analyses are being carried out to 
determine the effect of wear on the stress dis- 
tribution and strength of simple chain links, 
pins, shackles, etc. 

One of the main criteria used for the selection 
of materials used in the manufacture of colliery 
haulage gear is its potential resistance to 
embrittlement, due to strain ageing or faulty heat 
treatment. Experience has shown that the Izod 
impact test for wrought irons and steels at room 
temperature gives some indication of the 
dynamic load behaviour. However, a material 
showing full ductile fracture at one temperature 
may exhibit an appreciable proportion of brittle 
fracture at a slightly lower temperature. 

If Izod notched bar tests are carried out at 
various temperatures they reveal the range in 
which there is a transition from totally ductile 
to totally brittle fracture, and the relative merits 
of irons and’ steels whose impact fractures at 
room temperature are either totally brittle or 
totally ductile in appearance can be assessed if 
this temperature range is known. 

In addition to these highly practical forms of 
research and development, a certain amount of 
fundamental research is conducted at SMRE, 
most notable of which has lately been on the 
subject of metal fatigue. Many metals fail if 
they are exposed to oscillatory strains, even if 
these strains are much too small to cause failure 
in a single application. This phenomenon, known 
as metal fatigue, has not yet been adequately 
dealt with in a theoretical manner, although a 
number of theories have been advanced. Most 
of these theories assume that movement of 
“ dislocations”’’ in the crystal lattice is an 
essential process. This assumption can be tested 
by experiments on single crystals of metals, 
whose dislocations are so oriented that they 
cannot move when the crystal is strained; if 
the assumption is correct then these crystals will 
not fail in fatigue. Such crystals can be grown 
as metal whiskers. When such whiskers are 
below about ten microns in diameter they are 
capable of sustaining elastic strains of as much 
as 5 per cent. SMRE has prepared whiskers of 
copper and iron and has designed experiments 
to test the theories by subjecting the whiskers 
to large elastic oscillatory strains. 

Although developments in mining methods 
and machines are made necessarily slow by the 
difficulty of making tests under real conditions, 
the pace is definitely increasing and, thankfully, 
the safety aspect is by no means being over- 
looked. 


Design 
Modern equipment is essential for mining of 


any kind to be successful throughout the world. 
To meet competition, new machines are needed 
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and technical progress vital. The Mining 
Machinery Exhibition, sponsored by the Council 
of Underground Machinery Manufacturers and 
held at Olympia, London last year, showed that 
Britain is well to the fore. The exhibition 
attracted 24,000, more than 2,000 of whom 
were from abroad. The object of the exhibition 
—there were 110 exhibits in all—was to make 
known to the world at large the products of the 
British manufacturer of underground machinery 
and ancillary equipment. 

It was abundantly clear from the exhibits that 
British mining machinery manufacturers are 
well able to serve both coal and metal mining 
insofar as: drilling, roof support, underground 
materials handling, transportation, hoisting, 
electrical gear, ventilation, pumping and drain- 
age, and illumination, as well as the generation 
of compressed air or electric and hydraulic 
power. The emphasis was on automatic and 
semi-automatic rigs for coal production and 
the development of electric motors of 60 or 70 
h.p. for seams that are only about 18 in high. 
Incidentally, most of these motors are made by 
the machinery manufacturers themselves. An- 
other major change is in the field of hydraulics. 
Hydraulic power is also used in drill, picks and 
traversers. 

One of the greatest difficulties in shaft sinking 
is the presence of water-bearing strata in which 
the flow is often in excess of 200 gailons per min, 
and, in some cases, more than 1,000 gallons per 
min. In underground tunnelling, too, there are 
problems in working at the substantial depths 
at which the main reserves of coal are now to be 
found. There have, however, been marked 
improvements in the general rate of shaft sinking 
and tunnel drivage. 

A symposium on shaft sinking and tunnelling 
was held last year, at the same time as the 
Mining Machinery Exhibition, under the auspices 
of the Institution of Mining Engineers. In one 
of the papers, the subject of tunnelling in British 
mines, and the equipment and methods used by 
the National Coal Board, were dealt with. It 
was stated that, with existing equipment and a 
high standard of organisation, 10 or 12 yd of 
tunnelling a day can be kept up for long periods. 
Some improvements in this speed might be 
possible, particularly in tunnels of small cross- 
section, but this would depend on new equipment. 
In another article, on tunnelling in Canada, 
it was explained that the hand-held, airleg 
mounted drill continues to be the most efficient 
drilling equipment where short holes and small 
cross-section tunnels impose limitations. In 
larger tunnels, and low-angle seam mining with 
sufficient headroom, the caterpillar-mounted, 
short boom shovel has proved most efficient, 
with a minimum repair cost. 

In Germany, the American system of using 
drill jumbos with heavy percussive drills is being 
replaced by the Swedish method of using medium- 
weight percussive drills on jack-legs. There is 
then less likelihood of stoppages, since several 
percussive drills are used at the same time so that 
a defective one can easily be replaced. In 
addition, the equipment is more readily adapted 
to changes in rock formation, the setting-up 
times are less, and so is the cost. In South 
Africa, investigations are being carried out into 
the use of drilling rigs, with the idea of cutting 
down the drilling time and the possibility of 
obtaining a more uniform round section for the 
shafts. It is of interest, also, to mention the 
tunnels under construction in the USA on the 
Missouri River in South Dakota. These use a 
continuous mining machine called a “ mole,” 
which is equipped with an inside and an outside 
cutting head, travelling in opposite directions, 
which excavate the material and transport it by 
belt conveyor to the hauling unit. This machine 
is most successful for it can bore 150 ft a day: 
it is really a development of the Beaumont tunnel- 
ling machine used for the pilot boring of the 
English Channel tunnel some 90 years ago. 
A new machine is now being developed in 
Czechoslovakian and Soviet laboratories and 
testing mines, with sections for sinking, clearing 
and lining, all functioning simultaneously. 








Small Bore Heating 


One of the major advantages of the small bore 
central heating system is that it can be installed 
in existing houses at reasonable cost. Indeed, 
the installation costs are not greatly different for 
new or existing houses. 

As its name implies, small bore heating systems 
use tubes (usually copper) of small nominal bore 
(4 in) to circulate hot water to radiators distri- 
buted round the house. A further basic differ- 
ence to conventional gravity systems using large 
iron pipes is that the water is circulated by a 
small pump so that flow is not dependent on 
temperature difference. A difference of about 
20° F between flow and return is the normal 
value with the small bore system. Since the 
circulation is positive, warming up times are 
reduced and the whole system is quicker to 
respond to changes in outside temperature. 

The system is not particularly new but has 
been developed steadily during the past ten 
years. Its full development rested on the 
production of suitable small pumps, sometimes 
called accelerators, that could be incorporated in 
the pipework and which would run silently with- 
out any attention over very long periods. This 
need is met by the glandless canned rotor type 
of unit which is completely sealed and has its 
bearings lubricated by the water it is circulating. 
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A typical system is shown in part in the 
diagram. One or two more circuits can be 
added to reach other parts of the house. In 
general the normal house will not want more 
than three major circuits, with perhaps a short 
loop to feed a radiator in the hall. It is essential 
that the domestic hot water supplies should be 
obtained from an indirect cylinder so that the 
two systems, though operated from one boiler, 
do not interfere with one another. The arrange- 
ment also prevents scale formation in the boiler 
and damage to the pump. 

There are three other important points to be 
taken into consideration when installing a small 
bore system. The boiler must have a large 
enough output to supply the double load of the 
radiators and of the hot water demands (most 
conventiona! circular type boilers cannot): the 
boiler should have a thermostatic control to 
prevent overheating should the pump fail and 
also to conserve fuel during warm periods; 
and there should be an automatic controller in 
the circuit to adjust the temperature of the 
circulating water to suit the outside temperature. 
The last usually takes the form of a mixing valve 
that allows some of the cold return water to 
bypass the boiler. The system lends itself to 
automatic operation independent of the fuel used 
in the boiler. 

Installation of the system using 4 in bore 
copper pipes is very simple. Since the circula- 
tion is forced, there is no need to worry over 








levels; the pipes can run up over the tops of 
doors or drop down to pass under the cills with- 
out greatly affecting the flow, although too many 
bends will introduce friction losses and demand a 
larger pump than would otherwise be needed. 
Since the system is virtually a closed one, there 
need only be air vents at the highest points to 
release air during the initial filling. 

Being small the copper pipes are not unsightly 
even if left bare. But their small size also 
means that it is comparatively easy to encase 
them. A simple extension to the skirting or an 
enlarged picture rail is sufficient. In keeping 
with the system, panel type radiators can be used, 
fed either from below or from above, the pipes 
in the latter case running down beside the window 
frame and at least partially concealed by the 
curtains. Skirting heating units can also be 
used in place of radiators. Pipes are normally 
fixed in stand-off clips which give a clearance to 
the wall of about # in. 

As mentioned earlier, a separate indirect system 
should be used for supplying domestic hot water. 
The diagram shows the tank with the heating 
cylinder installed within it working on the normal 
gravity principle from the boiler. The circuit 
can conveniently include a towel rail for the 
bathroom. Apart from the removal of inter- 
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ference problems caused by the varying demands 
of the two systems, the indirect cylinder acts as 
an accumulator to take up excess heat from the 
boiler in the event of a sudden drop in the central 
heating load until the boiler controls readjust 
themselves. 

A series of 20 installations was made in 1957 
and used by the Coal Utilisation Research 
Association to assess relative costs. The investi- 
gation covered both houses and bungalows, 
some of them new and some old. Floor areas 
ranged from 830 sq. ft to 2,390 sq. ft and the 
number of radiators installed from 5 to 10. 
Skirting heaters were included in two cases. 
The total cost of the systems fell within a fairly 
narrow band if allowance is made for the varia- 
tion in boiler costs. Installations, including 
boiler and accessories, indirect cylinder, all 
connections, 3 kW heater in the tank and its 
electrical connections, all structural work and 
painting, ranged from £213 to £662, of which the 
boiler costs were from £51 to £233. There did 
not seem to be any reasonable correlation of 
costs to number of radiators or to total heat 
output, but some agreement was apparent 
between cost and floor area; a mean figure was 
about £190 per 1,000 sq. ft. This could be com- 
pared very approximately to £225 per 1,000 sq. ft 
for a conventional gravity system installed in a 
new house. Installation of a gravity system in 
an existing house would be a much more costly 
proceeding. 
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15,000 mva 


275-kV 2,000 amp 
Switchgear 


for 
THORPE MARSH 


C.E.G.B. Northern Project Group 






The main switchgear at the THORPE MARSH Power 


Station will be supplied by the A.E.I. Switchgear Division. 


The switching station will include thirteen 275-kV, 
15,000 MVA, 2,000 amp oil circuit-breakers of the lenticular 
tank type, which will be the first circuit-breakers of this rating 


to be ordered for installation on the C.E.G.B. 275-kV system. 





The circuit-breakers will be generally similar in design 
to those supplied for the Kariba (Rhodesia) project. 


For further information on this type of Switchgear write to 
A.E.I. Willesden Works, Neasden Lane, London N.W.10 


Associated Electrical Industries Limited 
SWITCHGEAR DIVISION 
Willesden, London: Trafford Park, Manchester - Higher Openshaw, Manchester 
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Small Bore Heating 


One of the major advantages of the small bore 
central heating system is that it can be installed 
in existing houses at reasonable cost. Indeed, 
the installation costs are not greatly different for 
new or existing houses. 

As its name implies, small bore heating systems 
use tubes (usually copper) of small nominal bore 
(4 in) to circulate hot water to radiators distri- 
buted round the house. A further basic differ- 
ence to conventional gravity systems using large 
iron pipes is that the water is circulated by a 
small pump so that flow is not dependent on 
temperature difference. A difference of about 
20° F between flow and return is the normal 
value with the small bore system. Since the 
circulation is positive, warming up times are 
reduced and the whole system is quicker to 
respond to changes in outside temperature. 

The system is not particularly new but has 
been developed steadily during the past ten 
years. Its full development rested on the 
production of suitable small pumps, sometimes 
called accelerators, that could be incorporated in 
the pipework and which would run silently with- 
out any attention over very long periods. This 
need is met by the glandless canned rotor type 
of unit which is completely sealed and has its 
bearings lubricated by the water it is circulating. 


levels; the pipes can run up over the tops of 
doors or drop down to pass under the cills with- 
out greatly affecting the flow, although too many 
bends will introduce friction losses and demand a 
larger pump than would otherwise be needed. 
Since the system is virtually a closed one, there 
need only be air vents at the highest points to 
release air during the initial filling. 

Being small the copper pipes are not unsightly 
even if left bare. But their small size also 
means that it is comparatively easy to encase 
them. A simple extension to the skirting or an 
enlarged picture rail is sufficient. In keeping 
with the system, panel type radiators can be used, 
fed either from below or from above, the pipes 
in the latter case running down beside the window 
frame and at least partially concealed by the 
curtains. Skirting heating units can also be 
used in place of radiators. Pipes are normally 
fixed in stand-off clips which give a clearance to 
the wall of about in. 

As mentioned earlier, a separate indirect system 
should be used for supplying domestic hot water. 
The diagram shows the tank with the heating 
cylinder installed within it working on the normal 
gravity principle from the boiler. The circuit 
can conveniently include a towel rail for the 
bathroom. Apart from the removal of inter- 


<—From Mains | 


PEE OS ag Stop Valve | 
CU os: 


Overflow _ 4-—> = 


Small Bore Pipes Pipes < —_ 









Mg Copper or “Iron Expansion 
Tank - 
Rad . \ 
No | } - Towel 
: ome Ii 
V Circuit No I 
- Rad 
w 4 | No 2 Rad 
L “+ (ail BMT 
~ 











To and From 
Additional Circuits / 





A typical system is shown in part in the 
diagram. One or two more circuits can be 
added to reach other parts of the house. In 
general the normal house will not want more 
than three major circuits, with perhaps a short 
loop to feed a radiator in the hall. It is essential 
that the domestic hot water supplies should be 
obtained from an indirect cylinder so that the 
two systems, though operated from one boiler, 
do not interfere with one another. The arrange- 
ment also prevents scale formation in the boiler 
and damage to the pump. 

There are three other important points to be 
taken into consideration when installing a small 
bore system. The boiler must have a large 
enough output to supply the double load of the 
radiators and of the hot water demands (most 
conventional circular type boilers cannot); the 
boiler should have a thermostatic control to 
prevent overheating should the pump fail and 
also to conserve fuel during warm periods; 
and there should be an automatic controller in 
the circuit to adjust the temperature of the 
circulating water to suit the outside temperature. 
The last usually takes the form of a mixing valve 
that allows some of the cold return water to 
bypass the boiler. The system lends itself to 
automatic operation independent of the fuel used 
in the boiler. 

Installation of the system using 4in bore 
copper pipes is very simple. Since the circula- 
tion is forced, there is no need to worry over 
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ference problems caused by the varying demands 
of the two systems, the indirect cylinder acts as 
an accumulator to take up excess heat from the 
boiler in the event of a sudden drop in the central 
heating load until the boiler controls readjust 
themselves. 

A series of 20 installations was made in 1957 
and used by the Coal Utilisation Research 
Association to assess relative costs. The investi- 
gation covered both houses and bungalows, 
some of them new and some old. Floor areas 
ranged from 830 sq. ft to 2,390 sq. ft and the 
number of radiators installed from 5 to 10. 
Skirting heaters were included in two cases. 
The total cost of the systems fell within a fairly 
narrow band if allowance is made for the varia- 
tion in boiler costs. Installations, including 
boiler and accessories, indirect cylinder, all 
connections, 3 kW heater in the tank and its 
electrical connections, all structural work and 
painting, ranged from £213 to £662, of which the 
boiler costs were from £51 to £233. There did 
not seem to be any reasonable correlation of 
costs to number of radiators or to total heat 
output, but some agreement was apparent 
between cost and floor area; a mean figure was 
about £190 per 1,000 sq. ft. This could be com- 
pared very approximately to £225 per 1,000 sq. ft 
for a conventional gravity system installed in a 
new house. Installation of a gravity system in 
an existing house would be a much more costly 
proceeding. 
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The main switchgear at the THORPE MARSH Power 


Station will be supplied by the A.E.I. Switchgear Division. 


The switching station will include thirteen 275-kV, 
15,000 MVA, 2,000 amp oil circuit-breakers of the lenticular 
tank type, which will be the first circuit-breakers of this rating 


to be ordered for installation on the C.E.G.B. 275-kV system. 
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| The new Tecalemit 


RIBBON FILTER ELEMENTS 


set a fresh standard of 








ligh efficiency filtration 


atc for Air—-Water—Petrol, diesel and fuel oils 
Lubricating, hydraulic and other fluids | 


BQ | Tecalemit Limited (Sales E ) Plymouth. Devon 
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Tecalemit 
Ribbon Filter 
Elements 


Simple construction—Low cost—High flow rate—Easy to clean. 





The elements are formed of resin impregnated cellulose ribbon, 
wound helically and electrically polymerised and fused to 


form an open-ended cylinder. The standard range of diameters 








(in any length) covers most applications and no other 
| filtration material can so readily be adapted to individual 


requirements for filters, strainers or breathers. 


Never before has such fine filtration been possible 
at such low cost and with such flexibility in use 





ee eed 


Innumerable microscopic orifices between the helically wound 
ribbons of the elements allow a very high flow rate, while 
retaining impurities on the outside or inside surfaces, 
according to direction of flow. Reverse flow readily cleans the 
elements, or they may be washed in petrol or paraffin. 

Uses for Tecalemit Ribbon Filter Elements include: 
carburettor inlet filters for small engines; air intake filters for 
compressors and exhausters; water separators for fuel and 

air lines; filters and strainers for petrol, diesel, fuel and 
hydraulic oils, and oil burners, etc; engine crankcase breathers, 


and breathers for hydraulic tanks and systems. 


Tecalemit ribbon elements filter to maximum purity 
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TECALEMIP the Authority on filtration 





Tecalemit 
Air Breather 
Fi Iter (incorporating 


Tecalemit Ribbon Filter Elements) 


Cheapest—Most efficient—Cleanest to service 

Of the standard types, two are breathers with screwed bodies, 
available in a range of British and American threads, and 

the third is a combined clip-on assembly of breather and filler 


cap, replacing the standard “‘pan-scrubber’”’ type filter. 
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All are fitted with Tecalemit Ribbon Filter Elements, and are 
suitable for engine crankcases; air and vacuum brakes; 
hydraulic oil tanks and rams; gearboxes, pneumatic cylinders 
and servo mechanisms, etc. 

Tecalemit Breathers fitted with ribbon elements act as 
ventilators to provide a free flow of clean air to hydraulic fluid, 
fuel and oil reservoirs. They compensate for changes in liquid 
level, temperature or altitude, as well as giving positive 
protection from airborne contamination to tanks, pumps, 


valves, cylinders and other components. 


Tecalemit breathers provide pure air cheaply & efficiently 
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If 
there were a Holroyd motto, it 
would be ‘do it ourselves’. Almost 100 
years’ experience in machine tool and gear pro- 
duction has enabled us to build up a sound technique 
for the production of worm gears. Nearly all the operations 
of manufacture and inspection—not only of worm gears but of 
gear cases too—are carried out by methods of our own devising. 
(We say ‘nearly’ all, because if we do come across a new machine or 
process we think might help us, we certainly don’t hesitate to snap it up!) 
Another thing: we don’t believe in making things in dribs and drabs, so 
there’s always a fine stock of standard worm gears and gear units in the factory, 
which helps us to keep prices low and delivery quick. But worm gears and 
worm gear boxes aren’t the only things we make. We also do a lively business 
in spur, helical, and bevel gears; special machine tools; helical rotors for 
compressors, meters, and pumps; rotor manufacturing equipment; rotor 
timing gears; and Holfos centrifugal castings and bushes. Holfos 
Phosphor Bronze, by the way, is a material of our own development 
and we use it, centrifugally cast, for all our gear wheels. It will 
take any amount of wear and has a very low coefficient of 
friction. These are undoubtedly the reasons why a Holroyd 
worm gear set up the World Record (on the 
Daimler-Lanchester Worm Gear Dynamometer) 
at the National Physical Laboratory 
in 1931. That record is still 
unbeaten! 
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say 
HOLROYD 


first for worm gears 
and gearboxes 





JOHN HOLROYD & CO. LTD « MILNROW - LANCASHIRE 
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Tool tip brazing 
Precision copper brazing 
Brass and silver solder 
brazing 
Soldering condenser cans 
Soldering metal bellows 
Hardening engine 
components 
Cutting tool hardening 
Gear hardening 
Forging chain links 
Rod-end forging 
Valve out-gassing 
Refining semiconductor 
materials 
Vacuum melting 
Glass to metal sealing 
Stress relieving in 
induction motor rotors 
Local zone annealing 
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Our Engineers will be 
pleased to investigate e 
your problems, testing e 
samples and giving rec- 
ommendations for com- ® 
plete plant. 
e 
a 
2 
a 
e 
a 
* 
* 
2 


Publications 5857-2 and 
5857-3 will be gladly sent 
on request, also our 
booklet G 13026 

“Electronics in Industry”. 


ASSOCIATED ELECTRICAL 


ELECTRONIC APPARATUS DIVISION 





GENERAL PURPOSE 
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INDUCTION HEATERS 





Type FA.26........ 10 kW continuous output 


available from Stock. ee 


Type fy oes 25/30 kW continuous output 


available from Stock. ne 


Type ae 50/60 kW continuous output 
available Autumn 1959. 





All models rated to BSS 1799 


Arrangements can be made for equip- 
ment to be supplied on a 3—6 months’ 
sale or return basis. 
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INDUSTRIES LIMITED 


NEW PARKES, LEICESTER, ENGLAND 
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There’s talk of Sykes 


in the boardrooms... 


The works director of a well- 
known British company recently 
telephoned the Sykes factory at 
Staines. He explained that his 
firm wished to increase the horse- 
power of an existing engine 
without altering the structural 
design of the gear box. Was it 
possible, he wanted to know, to 
achieve this by the use of Sykes 
double-helical gears; would the 
consequent increased power give 
rise to undue noise and vibration; 
and, most important, would the 
modification step up his produc- 
tion costs? 

Fortunately for him, this was 
the sort of problem which Sykes 
are exceptionally well qualified to 
tackle. Years of work at their 


main business of supplying first- 


class gear generating equipment 
—hobbers, shavers, shapers, cut- 
ters—have left them with a rich 
store of practical experience and 
expert knowledge. And through 
their Technical Sales Advisory 
Service, this accumulated know- 
ledge is available to anyone who 
wishes to benefit from it. 

In this particular case, for 
example, Sykes sent a technical 
representative to examine the 
designs for the job. As a result 
Sykes advised certain additional 
modifications to the gears ;and then 
—although this was not strictly 
in their field—their long experience 
enabled them to suggest how any 
possibility of noise problems could 
be avoided by a small internal 


adiustment to the housing. 


PY, 


Talk to SYKES about 


es” 


gear production 


W. E. SYKES LTD . STAINES - MIDDLESEX - ENGLAND and associated companies 
Sykes Tool Corporation Ltd, Georgetown, Ontario, Canada 
Sykes Machine & Gear Corporation, Newark, NJ, USA 
W. E. Sykes Ltd, Mascot, Sydney, Nsw, Australia 

















8 January 1960 ENGINEERING 


Rapid Grip 


THREADING AND CUTTING MACHINES 






These machines are fitted with our 
Stationary Tangential Die heads and 
have been designed for production 
screwing of all sizes of pipes up to 12”. 
They are in use wherever large quantities 
of piping have to be screwed, e.g. in 
Tube Works or in the Petroleum In- 
dustry. This type of machine can be 
supplied with 2-in., 4-in., 6-in., 8-in. and 
12-in. capacity dieheads. 


JOSHUA HEAP & CO., LID. 


ASHTON - UNDER ~LYNE-* ENGLAND 
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Man-made Octopus 


Octopus-like, this KING installation at the Banbury Works of the Northern 

Aluminium Co. Ltd., manufactured in collaboration with Millars’ Machinery Co., Ltd., 
Vacuum Division, Bishops Stortford, handles aluminium slabs go ft. long, 7 ft. wide, 

$ inch thick; octopus-like—by tentacles and suction. 44 suction pads are suspended 
from the lifting beam manifold, each having an automatic cut-off device to 

prevent loss of vacuum when shorter slabs are required to be lifted. All this is 

remotely controlled by one operator—yet another example of the superb 

ingenuity and efficiency of the KING approach. 

If you have a problem that needs careful handling—call in KINGS’s—and 

remember, KING’s rewvesentatives will call on you anywhere in the world. 


GEO. W. KING LIMITED 


CONVEYORS, HOISTS, CRANES & GRABS 
ARGYLE WORKS -: STEVENAGE : HERTFORDSHIRE 
Telephone: Stevenage 440 (14 lines) 














56 8 January 1960 ENGINEERING 








the Joy WNI12 stationary compressor 


Vibration does not distinguish the on and off duty periods of this compressor. 
Only the subdued hum of industrious efficiency comes from this well-balanced 
mechanism. Disciplined by JOY design and manufacture, the 
WN-112 parades a number of impressive features which you may read about in 
publication AD/6—gladly sent on request. 


——, 


—ArR POWER | 








7 Harley Street, London, W.1 
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SERVICE BEFORE SALES 


Our Research and Development department is 
constantly engaged on applied research in Fluid 
Mechanics and other branches of engineering 
science. 

In addition every facility is available for the 
experimental investigation of problems directly 
concerning any specific pumping appiication. A fund 
of experience is available for customers’ informa- 
tion ensuring the most efficient and economical 
pumping service. 


DRYSDALE PUMPS are 
AVAILABLE IN A FULL RANGE 
(eo) a p43 ce) hl 
ALL INDUSTRIES AND ALL 
CLASSES OF STEAM. AND 
MOTOR SHIPS. 


* Centrifugal Pumps 

* Axial Flow and Semi-Axial Flow Pumps 
* Rotary Gear Pumps 

* Rotary Vacuum pumps 

* High Speed Steam Engine Pumping Sets 


and Generator Sets 


AFTER SALES SERVICE 


After sales service is an important function of the 
Drysdale organisation. An active staff of service 
engineers and technical representatives is available 
for short notice, ‘‘free advice "’, on the spot service, 
to ensure Drysdale auxiliaries operate at peak 
performance. 


DRYSDALE & CO. LTD. 


aon aay 


GLASGOW 
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Sinter Plant 
Panorama 


The Sinter Plant featured here was designed and 
installed by Richard Sutcliffe Ltd., for the South Durham 
Iron and Steel Co. Ltd. For complete Mechanical 
Handling schemes —large or small—our specialised 
experience is available to you. Please send for a 

copy of our industrial conveyor brochure quoting 
reference EG 66. 





Britains Best Conway? 


RICHARD SUTCLIFFE LTD * HORBURY + WAKEFIELD 
G® RS 66 
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“It's got everything” 


The phrase often flat- 


ters, but not in the case of this 






“Shorland”’ straddle carrier made by 





Mechanical Handling Equipment Division 
of Short Bros. & Harland Ltd. and distributed 






MTT 
HHH HHADAHPAAUAOOOTPRTAAYSHNUEE THY 


ee by Conveyancer Fork Trucks Ltd., Warrington, 
Pe England. One man operates this astonishing vehicle with 






z * 


four-wheel steering, hydraulically operated lifting hooks, a carrying 





y hin a P q ' capacity of 20,000 Ibs. with virtually no limit to the length of the load 










Loads up to forty feet are an everyday matter. The carrier straddles the load, lifts 


and clamps it under the superstructure, and in a few seconds can set it down and return for mure 


echoing 







BALL BEARINGS 


ON THE WHEEL SUSPENSION 





ee ga 


Can our Technical Team lift a load for you? 












HOFFMANN MANUFACTURING ; - CHELMSFORD, ESSEX 








to the glass 
industry, 
over fifty 
Linatex 
pumps are 
no optical 
illusion 


In the famous glassworks of 
Pilkington Brothers Limited, 
there are more pumps than 
weeks of the year. These 
Linatex pumps handle highly 
abrasive sand slurry and rouge. 
Being Linatex lined, they can 
operate for years on end with- 
out maintenance. A wonderful 
tribute to Linatex, who make 
the most abrasive-registant, 
long-lasting pump in the world 





1 3-14" model A Rouge pumps. 


2 4-2” Pumps and 1-1” pump on an erperimentat rig. 
8 2-5" and 2-3” Sand pumps at Windle Sand Wash, 
4 4-5" Sand pumps on grinders. ! l ‘HE 


A WORLD-WIDE SERVICE TO INDUSTRY 
i> WILKINSON RUBBER LINATEX LTD * CAMBERLEY * SURREY ° Tel: Camberley 1595 Factories and Distributors throughout the World. 
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Once again in... 








*. 


" Machine Tools 


eh 
ee 2 


¥ 





Single and Double Column 

Vertical Boring Mills 

Vertical Tyre Boring Mills 

Horizontal Boring and Milling Machines 
Horizontal Milling and Boring Machines 
Plano-Millers 

Vertical Cylinder Boring Mills 
Precision Gear Hobbing Machines 

Gear Shaping Machines 

Crankpin Turning Machines 

Crankshaft Milling Machines 

Rotor Slot Milling Machines 

Automatic Lathes 

Ships Frame Bevelling Machines 

Special Type Machine Tools 


SCHIESS AKTIENGESELLSCHAFT DUSSELDORF . 


Agents United Kingdom and Eire, BURTON, GRIFFITHS & CO. LTD. BIRMINGHAM 
SYKES MACHINE TOOL CO. LTD. THE HYTHE, STAINES, MIDDLESEX 


(For Gear Manufacturing Machines) 
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Do your operators a good turn by pro- 
viding them with Osborn cutting tools 
and you will do yourself a good turn 
by increasing efficiency and output. 

An extensive range of lathe and planer 
tools in solid or butt-welded high- 
speed steel and Osbornite hard metal, 
together with toolholder bits, are 
manufactured under carefully controlled 
conditions and inspected at every stage 
to ensure maximum quality. 


Comprehensive stocks 
constantly maintained 


* if you are using the new 


‘“MUSHET 4 VG 7 HIGH-SPEED 
SPECIAL”’ STEEL 


you will know how good it is—if not 
please ask for details. 

Available as : 

lathe and planer tools, toolholder bits, bars and 
blanks. 














& CO., LIMITED. 


eae y eS fe: eee 


unders * Engineers’ Toolmakers 











.,. night and day, year in, year out 

always ready for action, G.E.C. 
Switchgear has been proved by 
the most stringent tests at the 
works: But that’s not all. This 
inherent reliability has been 
proved, time and again. at hun- 
dreds of installations all over the 
world. 


There is Switchgear for every purpose in the 


G.E.C. range of equipment. 


RING MAIN SWITCHGEAR 
3.3KV to 11k V—up to 250 MVA at 11kV. With 
faylt-making oil switches in extensible or non- 


extensible form. 


INDOOR AIRBREAK SWITCHGEAR 

30 MVA at 400/660V and up to 250 MVA at 
3.3KV. 

METALCLAD SWITCHGEAR 

3.3KV to 33kKV—up to 1500 MVA at 33kV. 
Units up to 250 MVA at 11KV available from 


StOCK. 


OUTDOOR OIL CIRCUIT BREAKERS 








~yi aces comets, 





11kV to 132kV- 
Breakers up to 


from stock 


105 Ommae) 


ij Of 
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MVA 
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132kV. 


available 
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G.C ‘power control equipment 


THE GENERAL ELECTRre COMPANY LIMITED OF 


HEAD 








OFFICE 





ate 
cwiror wen? 


MAGNET 


HOUSE 


KINGSWAY 





LONDON 


* 


WG62 








I” 





Switchboard with 800A and 1600A air circuit 
_ breakers in double tier formation 





night and day, year in, year out 
—always ready for action, G.E.C. 
Switchgear has been proved by 
the most stringent tests at the 
works. But that’s not all. This 
inherent reliability has been 
proved, time and again, at hun- 
dreds of installations all over the 
world. 












There is Switchgear for every purpose in the 
G.E.C. range of equipment. 






RING MAIN SWITCHGEAR 

3.3kKV to 11kV—up to 250 MVA at11kV. With 
fault-making oil switches in extensible or non- 
extensible form. 










INDOOR AIRBREAK SWITCHGEAR 
30 MVA at 400/660V and up to 250 MVA at 
3.3kKV. 









METALCLAD SWITCHGEAR 

3.3KV to 33kV—up to 1500 MVA at 33kV. 
Units up to 250 MVA at 11kV available from 
stock. 












OUTDOOR OIL CIRCUIT BREAKERS 

11kV to 132kV—up to 5000 MVA at 132kV. 
Breakers up to 750 MVA at 33kV available 
from stock. 










You are invited to ask for the Technical Des- 
criptions of the above switchgear 





























THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND. 


HEAD OFFICE: MAGNET HOUSE KINGSWAY: LONDON WC2 
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STEAM RAISING 
FOR INDUSTRY 


a 


: os 


Photograph reproduced by courtesy of Mobil Oil Company Limited 





MOBIL OIL COMPANY LTD, CORYTON REFINERY 
3 boiler units each producing 180,000 Ibs hr. at 61/5 p.s.i. 750 F. 


International Combustion build boilers to suit the individual steam raising 


requirements of every industry. Whatever the problem, IC steam generating 


equipment ensures the best use of fuel resources. 


WATERTUBE BOILERS FOR OIL, GAS OR SOLID FUEL FIRING 





INTERNATIONAL BUSTION LIMITED 





U 


LONDON OFFICE: NINETEEN WOBURN PLACE . WCI - TELEPHONE: TERMINUS 2833 - WORKS: DERBY ¢ 


Member of Atomic Power Constructions Lid. One of the British Nuclear Energy Groups 
iBi4 
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’ 

: Y 
THE / FENNER-DODGE WY 
SC BALL BEARING PLUMMER BLOCK 


a with these special 5 star features : 
’ a * A sealed bearing with relubrication facilities giving longer life under 
é arduous conditions. 
a * Easy to fit housing designed to give adequate spanner room and elongated 
bolt holes allow lateral adjustment. 
a * Separate collar provides bearing to shaft fixing without distortion of 
a inner race. 
& %* Special seal designed for low frictional losses and keeps grease in 
and dirt out. 





* Deep groove ball bearing with long inner race distributes loads over 


a 
greater shaft area, and is fully self aligning. 
. Send for leaflet 250/19 


J. H. FENNER & CO. LTD., MARFLEET, HULL 




















4 BOLT FLANGE BEARING I 2 BOLT FLANGE BEARING 








BRANCHES AT: BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, BURNLEY, CARDIFF, GLASGOW, 
HULL, LEEDS, LEICESTER, LIVERPOOL, LONDON, LUTON, MIDDLESBROUGH, MANCHESTER, 





NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT. 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 


K 
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SPRAY COOLING 




















THERMIC EQUIPMENT & ENGINEERING CO LTD 
SALMON STREET. PKESTON 














JOHN FRASER AND SON LIMITED 


A SPRAY POND IS THE MOST ECONOMICAL | Ferry Street, Millwall, London, E.14 
MEANS OF COOLING WATER | 




















LOW INSTALLATION COST LOW PUMPING COST * Bewessad 
NO MAINTENANCE || PRESSURE 
Write for details :— VESSELS 
LEDWARD & BECKETT L | 8 
ED _ | FABRICATED ; 
PARLIAMENT MANSIONS, 
ABBEY ORCHARD ST., MILD STEEL 
LONDON 5S.W.! 
Phone : ABBey 5429 PLATEWORK 
Telephone: EASt 1185 Telegrams: Presvesals, Phone, London 























Your guarantee of satisfaction 


Always refer to the 


STANLEY. 
“SA” EDITION CATALOGUE 


The “Stanley” range comprises all that is best in : 


Surveying Instruments and Equipment. 
Drawing Instruments. 

Drawing Office Equipment. 

Drafting Machines. Drawing Scales. 
Mathematical Instruments : 


Planimeters, Integrators, Integraphs. 
Harmonic Analysers, etc. 





Copies of the “A” Catalogue will be sent on request. (Eng. Al) 





Head Office and Main Works : NEW ELTHAM, LONDON, S.E.9 


Phone: ELTHAM 3836. Grams : “Turnstile” Souphone, London. 


W. F. STANLEY & Co., Ltd. Showrooms: 79/80, High Holborn, London, W.C.1. (Holborn 2684) 


Branches : 13, Railway Approach, London Bridge, London, S.E.1. (Hop 0871/2) 
52, Bothwell Street, Glasgow, C.2. (Central 7130) 
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For highest HEAT TRANSFER efficiency— 
SG Gilled Tubing and Heat Exchangers 


eating, cooling, refrigeration— 
Piste: the application, the 

medium or the conditions, our 
expert knowledge of heat exchanger 
design can save you time and money. 
Besides supplying S.G. gilled tubing in 
most metals, we make complete heater 
batteries, coolers, condensers, evap- 
orators, etc. for every branch of 


industry. We specialise in “specials’’, 
either to your drawings or designed 
throughout by us to give the figures 
you require. 

Full facilities available for inspection 
by Lloyds, Boiler Insurance Com- 
panies and Consulting Engineers, 
to British and American Codes of 
Inspection. 


=)G 


SPIRO-GILLS LTD 
London Road, Pulborough, 


Sussex Pulborough 2401/5 
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COMPRESSORS 
Pir\{\(rr) @ | ig 
Ulu) HIGH PRESSURES 
VALVES 2 


SPECIAL GASES 





are made to meet the 
requirements of modern 
Power Stations and Steam 
users generally, to suit 
all sorts of working con- ae nina a ie : abs 
ditions up to 600 lbs. | 
en aet eee | The Nitriding Process for Case-hardening 


tures up to 850 deg. F. RS EE . 
In sizes up to 14” bore. pecial steels Dy Nitrogen oners 





LIMITED - DARTFORD 


KENT ENGLAND 
DARTFORD 3248 






























' We shall be pleased to 
send further particulars | @ Surface hardness up to 1100 D.P.H. 
on request. @ Retention of full hardness after heating to 500°C. 
@ Maximum resistance to frictional wear and fatigue. 
<b HMMERS @ improved resistance to corrosion by water and steam. 
LIMITED Particulars from :— 
EFFINGHAM VALVE WORKS, ROTHERHAM 
Telephone: ROTHERHAM 4865-6-7 Telegrams: GUMMER, ROTHERHAM NI ITRA L LOY LI M ITE D 
London Office: 38 Victoria Street, London, $.W.1 Telephone: London Abbey 6473 ATLAS WORKS, SHEFFIELD, 4. 
Telephone : Sheffield 26646. Telegrams: ‘‘ NITRALLOY, SHEFFIELD.” 






















‘ 


CL word wit, the engineth,... 


.. WHOSE BOILER IS ‘GOOD IN PARTS’ 

























Many older boiler-installations 
in British factories are akin to the 
curate’s egg. They are good in parts. 
Sometimes they give satisfactory 
performance—sometimes not. It is these 
marginal installations which benefit most 
from Clyde Soot Blowers. In normal working 
conditions, blowing enables satisfactory temperatures 
to be maintained in comfort. During overload periods, 
it provides the extra performance to cope with peak demand. 
Regular use of a Clyde Blower ensures perfectly clean boiler tubes and 
heating surfaces. This means a better output and reduced fuel consumption. 
Actual tests have shown a reduction of 150° in chimney-gas temperatures after 
blowing—or an extra 150° of heat put to good use. Moreover, regular blowing the 
CLYDE way means cleaner air inside and outside the boiler house. The operation is 
achieved without shutting down the boilers—thus keeping them longer in service. 


Whatever make and however old your 


boiler, it will give better performance, 
availability and economy when fitted with CL YDEF 0 S LT 
CLYDE soot blowing equipment. B L Ww E iy D 8 


Please send for technical literature, 


illustrating and describing the many types CLYDEBANK - SCOT LAND 
of Clyde Soot Blowers, from:— 
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* The photographs show :— 


TOP: Complete Generation Trailer. Weight approx. 52 tons, 50 ft. 
long, 10 ft. wide, 12 ft. high. 


CENTRE: Mirrlees JV S.16 diesel engine and Brush generator in 
process of being fitted on Generation Trailer. 


BOTTOM: Transformer Trailer. Weight approx. 10 tons. 
12 ft. 6 ins. long, 7 ft. 6 ins. wide, 12 ft. high. 


Mobile Power for Venezuela 


Four of the largest mobile generating sets 

ever constructed have recently been completed 
by Mirrlees, Bickerton & Day Ltd. for 

La Corporacion Venezolana de Fomento. 
Designed for use in townships and works 
where the local permanent power station is not 
sufficient to meet the demand, these diesel 
generators are capable of providing power 

for an average town. 

The sets are made up of two trailers ; 

one for generation the other for transformer duties. 
The power unit consists basically of a 

Mirrlees JVS.16 turbo-charged diesel engine 
with a continuous site rating at 900 r.p.m. 

of 1727 b.h.p. This drives a 

Brush 1200 kW generator, installed complete 
with switchgear and control panel. 

The other trailer carries a Brush 1500 kVA 
Transformer which is capable of converting the 
full alternator output from 2,400 to 13,800 volts. 
Mirrlees diesel power once again leads the way. 












MIRRLEES, BICKERTON AND DAY LIMITED - HAZEL GROVE 


bas 


Telephone: Stepping Hill 1000 (15 lines) A member of the Hawker Siddeley Group 





+ STOCKPORT + CHESHIRE 


Telegrams: “ Mirrlees, Telex, Manchester ” 
IE24 
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Made to 
, Measure 


S99 WALLSEND SELF-PROPORTIONING 
a LOW AIR PRESSURE BURNER 


@ . . specially designed so that the fuel output and air/oil ratios 
are under complete control. 























@ . . provides fingertip, single lever control for accurate and 
efficient regulation. 


@ . . automatically ensures a correct mixture of air and oil over a 
wide range irrespective of the type of fuel in use. 


@.. has a turn down range of approximately 5:1 which can be 
achieved with a stable flame, efficient combustion and a high C02 
content. 


@ .. leads the way to automatic or remote control of single and 
multi-burner installations. 


@ . . incorporates the well known Wallsend features of robustness, 
long service with little maintenance, and flexibility. 





The Burner shown has a maximum output of 12 








gallons per hour and requires atomising air at 20” 
(51 cm) w.g. to 30” (76 cm) w.g. with oil at not 
less than 5 Ibs per sq. in. (0.35 kgs. per sq. cm.) 
or equivalent head. 





For more efficient 


OIL BURNING 


——CONSUIt a Fa) 





THE WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED 


WALLSEND-ON- TYNE 
te wae 8 88 (Fe an ts OF UE OR NIING UEP ERE NCE 





In association with HUBBARD COMBUSTION LIMITED, Kingston on Thames 
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FURNACE AND BOILE 
FOUNDATIONS 


Foundation for a blast 
furnace in Refractory 
Concrete, cast as a cylindrical boss of 


32 ft. 6 in. diameter and 9g ft. depth. 





to ensure maximum protection to the 
underlying structural foundations 


and also 


SAVE MONEY, TIME & LABOUR 


wW 


use REFRACTORY CONGRE 


USE SECAR 250 


(an iron-free white calcium-aluminate cement) 
for 


Super Duty and Special Conditions of :— 
Higher Temperatures up to 1800°C. 
Reducing Atmospheres. 

Resistance to Slag attack. 
Resistance to products of combustion. 
Write for booklet ““SECAR 250”. 


ee | 


‘-——---------1 





+ Refractory Concrete 
(stable under load 

up to 1350°C) is made with 
crushed firebrick and 
Ciment Fondu. Ready 


for any purpose in 24 hours 











ALU MINOUS CEMENT 
|< Ft 


LAFARGE ALUMINOUS CEMENT CO. LTD., 73 BROOK STREET LONDON W.1. Tel: MAYfair 8546 





AP'S9 
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ISSUED BY British Paints Limited in support of the National Federation of Master Painters efforts to 
maintain employment in the industry during the winter months. 





Winter panting 
IS WISE 
planning 


When you decide to allocate 
some of your interior painting 
to winter months you enjoy 
special advantages not found 
at any other time in the year. 


OVERFILL 
OR 
OVERSPILL 
























@ Prices can be keener than 
in the spring and summer 
rush time periods which 
frequently incur overtime 
pay rates. 





TOO MUCH IN THE TANK—OR 
TOO MUCH ON THE FLOOR 


There is a Mobrey Magnetic Level Switch to guard 
against either mishap. 
Located at the top of oil fuel storage tanks and wired 
to a suitable audible warning device the Mobrey Mag- 
netic Level Switch provides a robust, consistently | 
accurate indication of high-level alarm conditions. 
Mounted at ground level with the float in a shallow 
sump and connected to a solenoid valve inserted in the 
oil supply line the flow of fuel can be stopped in the 
event of an oil leak sufficient to flood the floor. 


MOBREY GLANDLESS § 
LEVEL SWITCHES 


FOR ALL PURPOSES 


@ Modern quick-drying paints 
are ideal for winter work. 





@ More skilled labour is im- 
mediately available. 


@ Speedier service is possible. 


@ Your painting schedules can 
be more easily met. 


You help yourself 
when you help your 
decorator with in- 
terior winter painting. 








These modern, quick-drying paints will give you the 
finest interior painting of all. 


‘Superlative’ Gloss/Eggshell ‘superlative’ Gloss—the sup 
reme traditional high gloss Alkyd Enamel for all inside or outside work. 
Also in Eggshell finish for inside use only. 





‘Luxol’ Enamel No better high opacity gloss finish exists. For 
traditional use; though on existing paintwork in good condition one 
coat gives splendid coverage. Dry in about 6 hours. Highly durable 
inside or out. 





‘Aquasheen’ Quick-drying, water-thinned enamel for speedy 
economical coverage of large wall areas in factories. 


‘Murisan’ Latex Emulsion A traditional type emulsion of 
superb quality Odourless, easily applied with large wall brushes. Can \ 
be second coated within one hour. For all ceiling and wall surfaces. 


‘Hoyflat’ A high quality interior matt oil finish. Gives perfect 
coverage over 100-120 sq. yds. per gallon. 

















Write for leaflets M.160/M.201 /MS.5. 


RONALD TRIST & CO. LTD 


(Dept. MS.5), BATH ROAD, SLOUGH, BUCKS | 
(A company of the Bell’s Asbestos and Engineering Group) | Belfast, Birmingham, Bristol, Cardiff, Glasgow, Leeds, Manchester, Norwich, Plymouth, 
Telephone: Slough 2504! Telegrams: Resvalar, Slough Sheffield, Southampton, Swansea and all principal towns. 


BRITISH PAINTS LIMITED 
Portland Road, Newcastle upon Tyne, 2 
Northumberland House, 303-306 High Holborn, London, W.C.I. 
31 Wapping, Liverpool. 

















BOM aks 
te ere = 
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& 7 
Hydraulics for this st 

rollers giving 
@ easy selection of pressure, with accurate 

MM th Pp repetition from day to day 

a er att constant pressure, with complete absorption 
of shock loads due to stitchings between 
Textile Printing 


Machine: 


pressure evenly applied at both ends of roller 
high loads—up to 6 tons per roller 
speedy setting-up 


rapid response 





long-life, trouble-free operation 


& Ary ove 











The hydraulic equipment for this machine was made 
by S.A.V. Hydraulics—makers of Britain’s largest range 
of dependable, job-proven hydraulic components. 

S.A.V. provide free technical advice and circuit 

design; complete installation; full after-sales service 

all round the world; and free tuition for Technical 

and Maintenance staff at S.A.V. Hydraulics Schools. 


Why not have an exploratory discussion with one 
of our engineers? 


Hydraulics 








STEIN ATKINSON VICKERS HYDRAULICS LIMITED 
197 Knightsbridge, London, S.W.7 . Tel: KNightsbridge 9641 


Technical Sales and Service at London, Birmingham, Glasgow, Leeds and Manchester 


MANUFACTURERS IN BRITAIN OF ViCKERS HYDRAULICS 
















Why do you use a 
T.V. Belt Dad? 


A tricky question from such a young fellow—at first 
sight. A V-Belt drive however, is a reiatively simpie 
method of power transmission, but it is important to realise 
that the construction of V-Belts differs enormously. The 
main reason why most peopie use T.V. Beits (Turners V-Beits) 
for industria! duties, is that the strength of a T.V. Belt lies 


at the neutral axis, which ensures thousands of hours of 





trouble-free running. To sum up briefly—a T.V. Beit gives 
improved performance with considerably reduced maintenance 


costs; childishly simpie—but of first importance to the user. 





V-BELTS 


A MEMBER OF THE TURNER @ NEWALL OAC 4NISATION 





TURNER BROTHERS ASBESTOS CO LTD ROCHDALE ENGLAND 


THE MARK OF BETTER BELTING 





[Supplement] 8 January 1960 ENGINEERING 


“‘ Understanding 


the Behaviour 
|of People 


lat Work ”’ 


Introductory Notes for Engineers 
and Executives, by 

Z. M. T. Tarkowski: 

The case of the bad mixer. 
Criticism and plain speaking. 
Stress in human relations. 

Three human reactions: 
aggression, submission or escape. 
Anxiety and escape. 
Authoritarian barriers to 
communication. 

Reprinted from “ ENGINEERING ” 
4s. post free from: 


ENGINEERING, 36 BEDFORD STREET 


LONDON, W.C.2_ Tel.: TEMple Bar 3663. 
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Can tne oil supply 
to your 


off’ quickly? 





The fitting 
PRESS 
EMERGENCY 
SHUT he 


regular testing of the Fire Valve. it 


House door as possible. 


To. RESt) INSERT 
PLUNGER’AND PRESS 
HOME 


fire screens, etc. In addition, it 
factory where remote control 
required. 


TEST FREQUENTLY 


Netional Boiler & General insurance 
Company Ltd. 


For full porticulers write to our Sales Dept. 
ST. MARYS PARSONAGE MA 


Boiler | 
House be “* shut- | 


illustrated has been | 
specially designed for the emergency | 
shut-off of the Fire Valve and to permit | 


should be placed as near to the Boiler | 


NABIC Quick Release 


Fitting is suitable for use with | 
oil firing equipment, dampers and | 


can be adapted for many uses in the | 
is | 


CHESTER. 3 | 





de TA. 178 











General Machine Castings made to customers’ Patterns. Low Prices for Planing, Boring, Turning, Screwcutting 
Send your enquiries to :— 


|GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 


New Bond Street, Halifax. Telephone : Halifax 5217/8 Telegrams : ** Gears” 
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TELESIG Screw Pumps are positive 
displacement pumps. Simply constructed, 

they offer exceptional performance and long life. 
TELESIG pumps effect delivery by means 

of three parallel screws engaging each other, 
the power-driven central screw driving 

the two side screws. They may be run at high 
speed thereby reducing motor sizes 

and installation costs. 








ES SS SED NY SSD ce Gee Geum GEES GEES GummES eumES eons 


75 


TELEHOIST 
Talimele|¥ler— 





916 


vir 


TELESIG Screw Pumps offer the following advantages: 


Self priming. 

Delivery free from pressure pulsation. 
High working speed — small size. 
Near-silent operation. 

Simple construction. 


Minimum maintenance and easy replacement 
of working parts. 


Long life. 


TELESIG Screw Pumps are made in three basic ranges: for low 
pressures up to 300 psi, for medium pressure up to 1000 psi and for 
high pressures up to 2,500 psi. 42 sizes are available covering a 
wide range of capacities. 


“aie ~Screw Pumps by Telehoist 


TELESIG pumps and equipment are made by Telehoist under licence 
from the Swiss Industrial Company (SIG). 


Telehoist Limited. Cheltenham England. Telephone: Cheltenham 53254 





an associate company of Wilmot Breeden Lid. 
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REFRIGERATION 


hada ted LTT 


323,000 cu ft. automatically maintained 
at minus 20°F. 


The photograph illustrates one of three exceptionally large 
storage chambers for quick-frozen fish. J. & E. Hall have 
carried out the pipe work and equipped three of these chambers 
for Chr. Salvensen & Co., Grimsby, providing a total capacity of 
323,000 cu. ft.; the largest measures 116ft. long by 72ft. wide by 
19ft. 6in. high. Temperature in the chambers is maintained at 
—20°F. by two J.&E. Hall compound ammonia compressors. 
Each unit is powered by a 120 h.p. electric motor, and a third 
and similar machine is installed as standby. The whole plant is 
completely automatic in operation. 


Refrigerating plant manufactured by J. & E. Hall for the Fish 
Trade ranges from large installations of this type to small storage 
cabinets and refrigerated display counters for use in retail shops. 


ES a Pe 


DARTFORD K EN T 


BRANCHES AT BIRMINGHAM, BRISTOL, GLASGOW, MANCHESTER, NEWCASTLE. 
OFFICES AND WORKS: AUSTRALIA AND CANADA. 
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Makers of 
all kinds of 


Steam and Motor Driven 
Air & Gas Compressors 


and 


Hydraulic Plant 


Illustration shows 
Motor - Driven, Two-Stage, Double - Acting 
Air Compressor 


Capacity 500 cub. ft. free air per minute to a pressure 
of 100 Ibs. per sq. inch. R.P.M. 360. 








+ 


Fullerton, Hodgart a Barclay L*4 




















Otructural Steelwork i 


by AUSTINS ; 








| College of Further Education, Grimsby, 
in course of erection. Stage I. 


4 The Completed College. Stage I. 


The County Primary School, 
Crosland Moor, Huddersfield. 





& SONS «= LTD., 


STRUCTURAL ENGINEERS - DEWSBURY - YORKSHIRE 
Telephone : DEWSBURY 1750 (7 lines) 
Telegrams : AUSTINS, DEWSBURY, TELEX. 





ESTABLISHED 1850 
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LOOKING FOR 


flooring that is 
tough, lightweight 
anti-spark, non- 
skid and resistant 
to corrosion ? 


YOU’VE FOUND IT 


‘ALAFLOR’ 


Extruded 
Aluminium 
Flooring 
and Treads 


This is the flooring 
industry cannot ignore — 
it has so many virtues, 
both technical and price- 
wise. Take a ‘step’ in 
the right direction now, 
write for literature today. 





This is the wonder flooring 


\ ARCHIBALD LOW & SONS LTD 








HOME & OVERSEAS SALES OFFICE: 
143 Sloane St., London $.W.1. Tel: Sloane 6178 
HEAD OFFICE & WORKS: Kilsyth Road, Kirkintilloch 


it will pay you to enquire 


# Registered Trade Mark 
227 











, 
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] > Mills Bright Drawn Special 


Sections eliminate the need 









for machining from the solid, 
have a bright, smooth finish 
and are accurate in detail 

and to required limits. 
Produced in Mild and Medium 
Carbon Steels, Free-cutting 
and Case-hardening Steels, 
Heat Treated or Alloy Steels 
and in equivalent Mills 


=~ MILLS 
BR | GH [ steel special sections 
PP > | 


Please write ym ¢ 


for our 








illustrated catalogue 








or send us 





drawings of your 


requirements. © 


EXORS. OF JAMES MILLS LTD. 


BREDBURY STEEL WORKS 


WOODLEY. NR. STOCKPORT 
Telephone: WOODLEY 2231.(10 lines) Telegrams: “MILLS” PHONE WOODLEY 
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The Glacier Designer’s Handbook should 
be in the hands of every draughtsman. 


With it the drawing of Plain Bearings becomes quite 
unnecessary: it is sufficient to quote a part number. 
It will save you pounds’ worth of time and trouble! 
GLACIER Designer’s Handbook No. 1 deals with 
STANDARD BEARINGS. 

It provides (a) Complete technical data on fits, finishes, 
tolerances, housing diameters and clearances; 
advice on assembly, operating conditions etc; (b) 
Tables of standard sizes of machined bronze bushes, 
wrapped bushes, dry bearings and bearing materials 
—all of which are available from stock on quotation 
of a single part number. 


GLACIER Designer’s Handbook No. 1 
is the first of a series designed to 
Save designers time. 


FREE OFFER: We will send to any company, on 
receipt of a request from an official of the company, 
a copy of the GLACIER Designer’s Handbook No. 1 
for each of their draughtsmen. WE WILL ALSO SEND 
A COPY TO ANY INDIVIDUAL DRAUGHTSMAN WHO 
WRITES TO US ON HIS COMPANY’S LETTERHEADING. 


Write now to: 


GLAGIER 


THE GLACIER METAL COMPANY LIMITED - DEPT. 2 - ALPERTON - WEMBLEY - MIDDLESEX 





Printed by HARRISON & SONS, LTD., by Appointment to H.M. The Queen, Printers, London, England. 





Published by ENGINEERING LTD., at 36 Bedford Street, London .W.C.2 
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‘FULLY AUTOMATIC 


EFFICIENCY «| ae 


* MINIMUM 
MAINTENANCE 


AUTO-KLEAN 








ml 


Cw 


filtration problems # __; 


Self-cleaning with fully-automatic sludge 
removal, AUTO-KLEAN FLUSHFLO wire- 
wound filters ensure continuous full-flow pro- 
’ : tection to the finest degree, with high and 


sustained efficiency throughout the life of the 
AUTO-KLEAN FLUSHFLO filters are 
available in motor-driven designs for fuily 
automatic or continuous cleaning at flows up to 
150,000 gallons per hour and in defined meshes 
from 0-001§in. upwards. They are particularly 
recommended for handling scale and abrasive 
dirt in water, soluble oils, coolants, and bearing 
lubricants on heavy machinery. Hand-operated 
models are available where motor-drive is not 
required. 


plant they protec. AUTO-KLEAN FLUSH- 
FLO filters operate with the minimum of 
maintenance, at the same time giving lower 


costs for plant maintenance and production. 


* Sead for vour copy of the fully descriptive 
leaflet. 


AUTO-KLEAN filter anything that flows. 


AUTO-KLEAN FLUSHFLO WIRE-WOUND FILTERS 


AUTO-KLEAN STRAINERS LIMITED 
Engineers in Filtration 
LASCAR WORKS - HOUNSLOW - MIDDLESEX 
Telephone: HOUnslow 7722 (10 lines) 


AUTO-KLEAN - AUTO-KLEAN MICOM - AUTO-KLEAN FLUSHFLO - AUTO-KLEAN CIRCO 
AUTO-KLEAN LOLOS - AUTO-KLEAN KOTON - AUTO-KLEAN WYMESH 
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BALL AND ROLLER 


BEARINGS 


Fischer Bearings Company Ltd. now 


becomes Fafnir Bearing Company Ltd. 
The manufacture of 
FBC bearings continues as before 


FAFNIR BEARING COMPANY LTD. WOLVERHAMPTON 


REGISTERED 

TRADE MARKS i 

FAFNIR Ed & 
F.B.C. 

FISCHER 





